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DOTBICT OF NEW-HAMPSHIBE. 

DutrfcC Cfjjt'i OJCe. 
Ba it ■■MiiHnD.ThM on the eighteenth day of Sentemter, A. DnB27, in th« 

Mly-eMondywrnf the Independence Dl - the l."r:ilJ'i] Statin. ufAmrricn, I). 311:1. An, KB, 

of itid district, bai dBpoeitod in thii office the tit I* of t boot, lbs right whereof bo claim. 
11 author, hi the words following, tamj j 

S lined, and iyntf>eticilly applie j I An combining So Adiuum lobedBiirNl both 
™ tin indoclire and ijnthetki Mode of innlmcting : Ike whole made filtnilier by • 
great Variety of neenil and iolereftiiig Eiampiei, calculated it once t* engage the Pupil 
1" lueBlody,andtoiL-e him ft foil Knowledco of Fujuie" in their Applied mi On 

i- , ui-al 'urjioiM oTLift. nejignedforyieUeoorSchnoliand Acadeniee inlhe United 
Stituw. By Damn. Amu., H. D. Author of the Stbolir'a Arithmelio, Scbool Geog- 
«o*T,*o.™ 

I* conformity to the act of Congreti of the United Etatn, entitled, ■ An Act Tot 
the encouragement of learning, by aecarini the coptoa of map*, charta, and book*, 
to the authore and proptietori of inch copiei during the tin™ tbertin Mentioned ;'■ 
and alio to an net, entitled, "An Act lupplemenlary to an act for tn» encourage- 
ment of learning, hy eeenring the copies of atape.chartj, and book* to fbe aulhore and 
Sroprieton oTuofa copiei during tba time* therein mentioned ; nndevEntdiiUj the bone- 
la thereof to the utl of deaignni,', engraving add etching hietorical and othot ptlaU," 
CHARLES W. CUTTER, 

ClerktftktDiXrictifJtn-Hmnnkiri. 
^Ittett, C. W. CUTTER, Clerk. 
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In the synthetic method, Ura pupil S firm presented with a general 



of which it ot__ . 

l/apii i« first presented with the particular/, from which h« is led, bj 
certain natural jnd easy gradations, to thoie views which are mora 
general tod comprehaniive. 

Tue8oaohu^Arithmetie,prfilbh«du> 1801, is synthetic. If that 
is * fault of the work, it is ■ (halt of the timet in which it appeared. 
The analytic or inductive method of tetching, u now applied to ele- 
mentary instruction, ii among the improvements of later join. Its 
introduction is ascribed to PniTaloiii, m distinguished teacher M 
Swi norland. It has been applied to aiithmetio, with great ingenuity, 
by Mr. CoLBonn, in our own oeuntry. 



The analytic in un questionably the beat method of aeq „ 

ledge; the tjulhetic u the beet method of recapitulating, or rasMHae*; 
it In n treatise designed ftt school ednoation, iota methoda are nee- 



fnl. ftleh L. the plan of 'the present undertaking, which the author, 
occupied ashe in with other objects and jmr— ita, would wiHsegrr have 
forborne, bat that, the demand for the Scholar'* Aiithmetio still con- 
tinning, an obligation, incurred by kmg-continned and extended pa- 
tronage, did not allow him to decline the labour of a revise], which 
should adapt it to the present more enlightened views of (caching tide 
science in oar school*. In doing thia, however, it has been iiei n— 11 j 




ijnlhni of these principles, with questions in form of a sup- 

, t. Nothing is taught dogmatically ; no technical term is used 

(ill it baa first been defined, nor any principle inculcated without a pre- 
vious de*elopement of its truth ; and the pupil is made to understand 
the Tiiuon of each process as he proceeds. 

The examples under each rule an mostly of a practical nature, be- 
ginning; with those that are very easy, and gradoally advancing to 
thocai more difficult, till ofn is introduced containing larger numbers, 
sad which it not easily solved in the mtnd ; then, ma plain, familiar 
manner, the pupil is shown how the- solution may be Ifceflfated by 
. Jbrars*. In this way he is made to see at once their ass and their mp- 

At the close of the fundamental rules, it has been thought advisable 
to collect into one clear view the disUnguisiiing properties of those 
i namberof eraniples involving one or more of them. 
11 prepare the pupil more readily to understand the 



application of these to the succeeding rules ; sod, besides, will mm 
to interest him in the science, since he will find himself able, by tha 
application of a very few principles, to solve many oorious questions. 

The arrangement of the subject! is that, which to the author ha* 
iDpeaied moat natural, and may be seen by the Index. Fractiont hare 
received all that consideration which their importance demands. The 
jrineiplesof arule called Practice are exhibited, bat ita detail of cases 
u omitted, aa unnecessary since the adoption and general naa of federal 
money. The Rule of Three, or Proportion, is retained, and the eolu- 
tion of questions involving the principle! of proportion, by analysis, is 
Distinctly shown. 

The articles litigation, Arithmetical and Geometrical pTogreation, 
Anmtitie/ sod Permutation, war* prepared by Mr. In* Yours, a mem- 
bet of Dartmouth College, from whose knowledge of the subject, and 
experience in teaching, I have derived important aid in other paita of 
the work. 

The numerical paragraphs are chiefly for the purpose of reference .- 
these references tie pupil should not he allowed to neglect. His at- 
tention also ought to bo particularly directed, by his instructor, to the 
illustration of each particular principle, from which general rules are 
deduced ; for this purpose recitations by classes ought to be instituted 
in every school where arithmetic is taught. 

The supplements to the rules, and the geometrical demonstration! 
of the extraction uf the square and cube roots, are the only traits of the 
aid work preserved in the new. 

DANIEL ADAMS. 

Meat Vernon, (N. H.) Sept. 39, 1837. 
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— Fraction! uriie from Dhition, # 

MJn a towoui Q n timt, iBWhhg Ha Pripgpteaof ttoprncadbnr Ralni, A 

COMPOUND NUMBERS. 

DifeMit Denomination!, 06 

Federal Money, gl 

,ton»dlbeValwofArticfe.i klbylbell»,orH(QQ, . . M 

, Bills of Good. mU, St 

Reduction, . SB 

Tablei of Money, Weight, Mennire, *c. 09-01 

Addition of Compound Numben, SB 

Subtraction, SB 

Midliplication and Division, , 31 

FRACTIONS. 

Conwon,orVuL8AH. Tlielr Notation, 101 

Proper, Iaqm^Mr, &c . . 1G8 

To change in Improper Fraction to a Whole or Hind Number, . . . 1U0 

a Miied Number to so Improper Fraction, 10* 

To redtoce a Fraction <o Hi loves* Terma, MB 

Greatest comnpn Divisor, bow found, 106 

To divide a Fraction by a Whole Number; two way*, 107 

To mnWya Practice W » Wbolo Number i two waya, 110 

a Wbota Number by a Fraction, . . IU 

'- one Fradion bv another, 113 

General Rule for the Multiplication of Fraction!, 114 

To divide n Whole Number bv a Fraction, , ... 116 

one Fraction by another, Ill 

General Run for lbs Drrluo nf Fraction, Itt 

Addition and SubtrnxtsDunf Fractions, 119 

Lean Common Multiple, bow found, 

Itulefcr tie Addition and Subtraction of Fractious, . . . 



B*CtjUL. Their Notation, ', , MB 

Adiliiiuu and Subtract™ of Decimal Fractions, 139 

Multiplication of Decimal Fraction!, > 1ST 

Divinon of Decimal Fractions, \3Q 



jVnimrloDaL _ 

Hecbaii.nof Decimal Fraction., 145 

Ta reduce SkilKega, tec, to (an Decanal qf a Pound, bj Inspection, . . 1*6 



Reduction of 

To redoce English, o£. 

Federal Money to triGmrnd» of Englsini, ttr, .,..,) 

rate Cu rrcucy •> the Par of another Currency, ] 

folate*, 1 

Tin*. Rata per eenL, and Amount gi™, '" find <■* Principal, .'...) 

Time. Rata per cant., ud Interest given, to find the Principal ! 

Principal, hUi«al,*»l Time ■iiao,tofiad the Bale par canL, . . . . 
Principal, Rale per cenL, and Interest given, in find the Time, .... 
To had ike lucre* as Noten, Bond*, Sun., whan partial PajnapU hare 



Equation of Payments, . 
Ratio, or the Relation of. 

Proportion, or Single Rule of Three, 

- Siurrc Questions, solved by Anidyiis, V66,ex. 1— xU 

Compound Proiiofiioo, or DoubleRuteofThieo, 

I'elloWiin, . . . 
' raxes, Method of aawst 
Alligation, . . - - - 
Huodeeimals, 



- Scale for taking Dimensions in Feet and Decimals of a Foot, 201 



Extraction of the Squire Reel, 

Application and L'so oflhe Square Root,see 81 

ExtractionofllieCubeRoot, 

Application end Use of the Cube Root, see Supplement, .... 

Arithmetical Progression, . . . 322 Geometrical Progression, . . , 

Annuities al Compound Interest, 131 Permutation, 

Practice, IT 19, ea. 10— 19. 113. Commission, s8x"; H 86,e*.B,6. 

' Insurance, 1 82. Lost and Gain, H 8* : IT 68, 01. I— I 

Buying and Soiling Stocks, 1 82. Discount, II 35, ex. 6—11. 



of n Trtarorle, ex. 166 

Having the Diameter of aCirrie, to fii 



MISCELLANEOUS EXAMPLE& 

Barter, ex. 21—32. I Position, ei. 89—101 

To find the AreL 

■ ~ 1. 166— I« 

. ... ,10 findlbeCi 

, 10 find the Diameter, ex. 171—175. 

To find the Area of a Circle, ex. 176—179. 

of a Globe, ex. 180. 181. 

To find Ihe Solid Contents of 1 Globe, ox. IBB— 184. 

of a Cylinder ex. 186—187. 

, of a Pyramid, or Cone, ex. 188,189- 

m of any Irregular Body, ax. 201, 103. 

Gauging, ex. 190, 191. | Mechanical Powers, ex. I 
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IF 1. A single or individual thing is called a totif, witty, 
or one ; one and one more are called two ; two and one more 
are called three ; three and one more are called four ; four 
and one more are called fire ; five and one more are called 
*w; six and one more are called seven; seven and one more 
are called eight ; eight and one more are called nine ; nine 
and one more are called (en, &c. 

These terms, which are expressions for quantities, are 
called nwnoer*. There are two methods of expressing 
numbers shorter than writing them out iu words; one called 
the Roman method by letters,* and the other the Arabic 
method by figures. The latter is that in general use. 

In the Arabic method, the nine first numbers have each 
an appropriate character to represent them. Thus, 

.n method by laUers, I reprasenu aw ,■ V,_Sw; X, ten; \..jijly: 
T>, fox hundred; and ii, one Ihoutand. 
<y leller is repealed, so many limes ill value is repeated, onto) il 

' ''« number placed before Ms repraseanag tgra&r f 

snfroui the giealer; thus, IV repraoenla /our, IX, note, 

to in the following 

TABLE. 

I. Ninety 

II. One hundred 

III. Two hundred 



LXXXX.orXC. 




Three hundred 


coc. 


Four hundred 


cocc. 


Five hundred 


D. or 10- 


Sii hundred 


DC. 


Seven -hundred 


DCC. 


Eight hundred 


1XH-C. 


Nine hundred . 


DCCCC. 


One thousand 


M. or CID.t 




I30.wV4 


Teuinmnand 


CClDO.orXL 


FiftJUBUHnd 


JO03. 


Hundred thousand 


CCCI303.orC: 


One million 


a 


Two minion 


Tffl. 


Kre handled, end An vntj eddlttoul 1b 











Ill nha «u tintud limit 



A mmI, vntty, or one, is represented by (Ma e 

7V» 

TV** ....... 

/tar 

/to 

5b 



Ttn has no appropriate 

idered as forming a unit of a second or higher 



to represent it ; 

considered as forming a unit of a second orl _ 

order, consisting of lens, represented by the same 

character (1) as a unit of the first or lower order, 

but is written in die second place from the right 

hand, that is, on the left hand side of, units ; and 

as, in this case, there are no units to be written 

with it, we write, m the place of units, a cipher, (0,) 

which of itself signifies nothing ; thus, Tea ] 

One ten and one unit are called 

One ten and two units are called 

One ten and three units'are called 

One ten and four units are called 

One ten and five units are called 

One ten and six units are called 

One ten and seven units are called 

One ten and eight units are called 

One ten and nine units are called 

Two tens are called 

Three tens are called 

Four tens are called ■ . 

Five tens are called 

Six tens are called 

Seven tens are called 

Eight tens are called 

Nine tens are called . 

Ten tens are called a hundred, which forms a unit of a 
still higher order, consisting of hundreds, represented 
by the same character (1) as a unit of each of the 
foregoing orders, but is written one place farther 
toward the left hand, that is, on the left hand side 
of fens ; thus, . . . . One hmdrtd ' 





Elevtm 11. 




Twelve IS, 




Thirteen 18. 




Fourteen 14. 




Fifteen 16 




Jsxteen 18. 




Seventeen IT. 




Eighteen 18. 




Nineteen IS. 




Twenty 20. 




Thirty 80. 




Forty 40. 




Fifty 50. 




-Stay 60. 




Seventy 70. 




Eighty 80. 




Ninety 00. 



One hundred, one ten, and one unit, tie ofled 

Oubrndnd ■ 



qxrftlom 111. 



T2JS. IfCMBRATKHr. $ 

'If a. There are three hundred sixty-five days to a yew. 
Ib Ibis number are contained all the orders now described, 
viz. units, tens, and hundreds. Let it he recollected, wtits 
occupy the first place on the right hand ; fens, the second 
place from the right hand ; hundred*, the third place. This 
number may now be decomposed, that is, separated into parts, 
exhibiting each order by itself, as follows : — The highest 
order, or hundreds, are three, represented by this character, 
3; but, that it may be made to occupy the third place, count- 
ing from the right hand, it must be followed by two ciphers, 
thus, 300, (three, hundred.) The next lower order, or few, 
arc six, (six tens are sixty,) represented by this character, 6 ; 
hut, that it may occupy the second place, which is the place 
of tens, it must be followed by one cipher, thus, 60, (sixty.) 
The lowest ordei, or wots, are five, represented by a single 
character, thus, 5, (five.) 

We may now combine all these parts together, first writing 
down the five units f jr the right hand figure, thus, 5 ; then 
the six tens (60) on the left hand of the units, ttfbs, 65 ; then 
the three hundreds (300) on the left hand of the six tens, 
thus, 365, which number, so written, may b». read three 
hundred, six tens, and five units; or, as is more usual, three 
hundred and sixty-five. 

IT 3. Hence it appears, that figures have a different value 
according to the place they occupy, counting from the right hand 
towards the left. 



Take for example the number 3 3 3, made by the same 
figure three times repeated. The 3 on the right hand, or in 
the first place, signifies 3 units ; the same figure, in the second 
place, signifies 3 tens, or thirty ; its value is now increased 
tea times. Again, the same figure, in the third place, signi- 
fies neither 3 units, nor 3 tens, but 3 hundreds, which is tea 
times the value of the same figure in the place immediately 
preceding, that is, in the place of tens ; and this is a funda- 
mental law in notation, that a removal of one place tmcardt 
the left increases the value of a figure TEN times. 

Ten hundred make a thousand, or a unit of the fourth 
order. Then follow tens and hundreds of thousands, in the 
name manner as tens and hundreds of units. To thousands 



succeed mffliau, biiliom, &c, to each, of wbieh, as to units 
add to thousands, we appropriated three places,* as exhi- 
bited in the following examples : 



I I I I' I | 

cr fl 8 H E s 

*3 "3 *5 o *3 *3 

11 1 J 1 ■ 

•lli'-ili||s||s.f In 

Kxamplk lit 3 17459283746 3512 
Eximfu 2dfc 3, 1 7 4, 5 9 2, 8 3 7, 4 6 3, 5 1 2, 

111 Is i -i? ifzs ill la. 



II in |i| ill fif -if . 

stf Sssf si Sals sB s'sS 

To facilitate the reading of targe numbers, it is frequently 
practised to point them off into periods of three figures each, 
as in the 2d example. The names and the order or die pe- 
riods being known, this division enables us to read num- 
bers consisting of many figures as easily as we can read 
three figures only. Thus, the above examples are read 8 
{ three) Quadrillions, 174 (one hundred seventy-four) Tril- 
lions, 598 (five hundred ninety-two) Billions, 837 (eight 
hundred thirty-seven) Millions, 463 (four hundred sixty-, 
three) Thousands, 513 (five hundred and twelve.) 

After the same manner are read the numbers contained in 
the following 

* Thii ii Kosrdw to the Fiaek method of count™* . The S«rS*> iftsr 

■ M sswS ssf sjahss, mm I sf ptmumt m bittkss, rssssn a waaws E km wd 
Mats* of ibmucfa of maiiow, Bjfnpriauag ri« pksss, ipMewi of tins, to 



■a 

a 

el 



NUMERATION TABI.E. 

Those words at the head of the 
table are applicable to any sum or 
□umber, and must be committed per-; 
fectly to memory, so as to be readily 
applied on any occasion. 



B'sgfi'Ssfr . 
a Sao 5 1 a 3 s 



.432 

7 5 4 

16200 



6 8 6 
10 3 2 7 

6 10 5 4 9 



Of these characters, 1, 2, 3, 4, 8, 
6, 7, 8, 9, 0, the ntoe fint are some- 
times called significant figures, or 
digits, in distinction from the hut, 
which, of itself, is of no value, yet, 
placed at the right hand of another 
figure, it increases the value of 
that figure in the same tenfold pro- 
portion as if it had been followed by 
any one of the significant figures. 



Note. Should the pupil find any difficulty in reading the 
following numbers, let him first transcribe them, and point 
them off into periods. 

'5768 62831209 286297314013 

175264013 5203845761204 

3456720834 13478120673019 

25037026531 341246801734626 

of numbers, (as now shown,) by figures, 
The reading of any number set down in 



84120 

701602 
6539285 
Theexprei 
is called Notation. 



figures, is eaHcd Ntmtration. 

After being able to read correctly all the numbers in the 
foregoing table, the pupil may proceed to express the fol- 
lowing numbers by figures : 

1. Seventy-six. 

S. Eight hundred and seven. 

3. Twelve hundred, (that is, one thousand and two hun- 
dred.) 
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4. Eighteen hundred. 

6. Twenty-seven hundred and nineteen. 

6. Forty-nine hundred and sixty. 

7. Ninety-two thousand and forty-five. 

8. One hundred thousand. 

9. Two millions, eighty thousands, and seven hundreds. 

10. One hundred millions, one hundred thousand, one 
hundred and one. \ 

11. Fifty-two millions, six thousand, and twenty. 

12. Sis billions, seven millions, eight thousand, and nine 
hundred. 

13. Ninety-four billions, eighteen thousand, one hundred 
and seventeen. 

14. One hundred thirty-two billions, two hundred millions, 

15. Five trillions, sixty billions, twelve millions, and ten 
thousand. 

16. Seven hundred trillions, eighty-sir billions, and seven 
millions. 



ADDITION 

OF SIMPLE NUMBERS. 

If 4. 1. James had 5 peaches, his mother gave him 3 
peaches more; how many peaches had he then ? 

2. John bought a slate for 25 cents, and a book for eight 
cents ; how many cents did he give for both ? 

3. Peter bought a waggon for 36 cents, and sold it so U 
to gain 9 cents ; bow many cents did he get for it ? 

4. Frank gave 15 walnuts to one boy, 8 to another, and 
had 1 left ; how many walnuts had he at first t 

5. A man bought a chaise for 54 dollars ; he expended B 
dollars in repairs, and then sold it so as to gain 5 dollars ; 
how many dollars did he get for the chaise? 

6. A man bought 3 cows ; for the first he gave 9 dollars, 
for the second he gave 12 dollars, and for the other he gave 
10 dollars ; how many dollars did he give for all the cows .' 

7. Samuel bought an orange for 8 cents, a book for 1 7 
cents, a knife for 20 cents, and some walnuts for 4 cent? ; 
how many cents did he spend > 



M 



AOfilfio* or iwMPJhe. i 



M 



& A man had 3 calve* worth 9 dollars each, 4 calves 
worth 3 dollars each, and 7 calves worth 6 dollars each; 
how many calves had he ? 

9. A man sold a cow for IS dollars, some com Cor 20 del- 
tas, wheat for 25 dollars, and batter for 5 dollars ; how 
many dollars mast he receive ? 

The putting together two or more numbers, (as in the 
foregoing example*,) so as to make one whole number, is 
called Addition, and the whole number is called the nan, or 
amount. 

10. One man owes me 5 dollars, another owes me 
dollars, another 8. dollars, another 14 dollars, and another 8 
dollars ; what is the amount due to me? 

1 1. What is the amount of 4, 3, 7, 2, 8, and 9 dollars ? 

12. Id a certain school 9 study grammar, 13 study arith- 
metic, 20 attend to writing, and 12 study geography ; what 
is the whole number of scholars? 

Signs. A cross, +, one line horizontal and (he other per* 
pendicular, is the sign of addition. It shows that numbers, 
with this sign between them, are to be added together. It 
a sometimes read y lia, which is a Latin word signifying 
mre. 

Two parallel, horizontal lines, =, ere the sign of equality. 
It signifies that the number before it is equal to the number 
after it. Thus, 5 + 3 = 8 is read 5 and 3 are 8 ; or, 5 plus 
(thai is, more) 3 is equal to 8. 

In this manner let the pupil be instructed to commit the 
fallowing 



ADDI-nOrf TABI/R. 



9 + 0= 3 


4 + 0= 4. 


3+1= 4 
8 + 2= fi 
3 + 3= 6 


4^ 


-1= A 


4- 


-2= 6 


4- 


E-3= 7 


3 + 4= 7 


4- 


• 4=. 8 


3 + 5= 8 


4- 


-Ass. 9 


» + «.= 'ft'. 


4- 


h 8^.19. 


3 + 7 = 10 


4h 


•TsaH. 


3 + 8=. U. 


4- 


r 9 = 12 


9 + 9 = jS, 


.4- 


;.«=;ia, 



3 + 0= 6 
6+1= 6 
.5 + 2= 7 
6 + 3 = 8 
5 + 4= 9 
5 + 5= 10 

5 + 6=11 

6 + 7«W 
6+8^13 
6 +9-= U 
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ADDITION TABLE-CONTlSHJED. 



*4 t 8 



6- 


-0— 6 


7 


+ 


= 7 


8- 


-0= 8 


9- 


-0= 9 


6- 


r l= 7 


7-f 1= 8 


8- 


-1=9 


9- 


-1 = 10 


6- 


-2 = 8 


7 + 2= 9 


8- 


-2 = 10 


9- 


-2= 11 


fi T 


-'3 = 9 


7-f- 3= 10 


8- 


-3 = 11 


9- 


-3=12 


6- 


-4 = 10 


7-1-4 = 11 


8- 


-4 = 12 


9- 


-4 = 13 


6- 


-5= 11 


7 + 5 = 12 


8- 


-5= 13 


9 + S = 14 


C- 


-6= 12 


7 + 6= 13 


8- 


-6 = 14 


9 + 6 = 1« 


G- 


-7= 13 


7 + 7=14 


8- 


-7 = 15 


9 + 7=16 


6- 


h8= 14 


7 + 8= 15 


8- 


-6= 16 


9- 


-8 = 17 


fi- 


■9 = 15 


7 + 9= 16 


8- 


-9 = 17 


9 + 9 = IS 




5- 


9 = how many ? 


8- 


7 = how many ? 


4- 


3- 


-2 = how many? 


6- 


4- 


- 5 = how many? 


2- 


0- 


-4- 


- 6 = how many ? 


7- 


1- 


-0- 


-8 = how many? 


3- 


0- 


-9- 


-5 = how many? 


9" 


2- 


-6- 


- 4 + 5 = how many ? 


1- 


3- 


h5- 


- 7 + 8 = how many ? 


1- 


2- 


r 3- 


• i + 5 + 6 = how many ? 


8 + 


9- 


-0- 


■ 2 + 4 + 5 = how many ? 




G- 


2- 


-5- 


- + 8 + 3 = how many 


' 



IT 0. When the numbers to be added are moW, the addi- 
tion ia readily performed in the mind; but it will frequently 
be more convenient, and even necessary, to write the num- 
bers down before adding; them. 

13. Harry had 43 cents, his father gave him 25 cent! 
more; how many cents had he then? 

One of these numbers contains 4 tens and 3 units. The 
other number contains 2 tens and 6 units. To unite these 
two numbers together iqlo one, write them down one 
under the other, placing the units of one number directly 
under vmli of the other, and the' tens of one number directly 
uuler tens of the other, thus : 

43 cents. Having written the numbers in this Dan* 

85 cent*. »er, draw a line underneath. 
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T O. ADDITION OF SIMPLE jrUMMRS. IS 

43 cents. ' ^* then begin a t the right hand, and sdd 
25 cents. * e 5 un ' ts of lDe iowe r number to die 3 
— units of the upper number, making S units, 

B which we set down in unit's place. 

We then proceed to the next column, and 

43 cents, add the 2 tens of the lower number to the 

25 cent). 4 tens of the upper number, making 6 tens, 

M ~ , or 60, which, we set down in ten's place. 

A*. 68 C«U*. and the work is done. 

It now appears tLat Harry's whole number of cents is 6 
tens and 8 units, or 68 cents; that is, 43 + 25 = 68. 

14. A farmer bought a chaise for 210 dollars, a horse for 
70 dollars, and a saddle for 9 dollars; what was the wholt 
•mount ? • 

Write the numbers as before directed, with units under 
units, tens under tens, &c. 

OPERATION. 

Chaise, 'lid Mian, Add ss before. The units will 

Bone, 70 dutlarn. be 9, the tens 8, and the hundreds 

Saddle, 9 dollars. 3 ; that is, 210 -f 70 -f- 9 = 289. 

Answer, 289 dollars. 

After the same manner are performed the following ex- 
amples: 

15. A man had 15 sheep in one pasture, 20 in another 
pasture, ar.d 143 in another ; how many sheep had he in 
me three pastures ? 15 -f- 20 + 143 = how many ? 

16. A man has three farms, one containing 500 acres, 
another 213 acres, and another 76 acres; how many acres 
in the three farms t 600 -f 213 + 76 = how many I 

17. Bought a farm for 2316 dollars, and afterwards sold 
it so as to gain 550 dollars ; what did I sell the farm for ? 
2316 + 550 = how many ? 

Hitherto the amount of any one column, when added up, 
has not exceeded 9 : consequently has been expressed by a 
tingle figure. Bat it will frequently happen that the. amount 
of a single column will exceed 9, requiring (wo or more figure* 
to express it 

13. There are three hags of money. The first contains 
876 dollars, the second, 653 dollars, the third, 524 dollars, 
what is the amount contained in all the bags f 
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16 juwmow or mmpi-k mmwU> ft A> ' 

OPEKATIOH. Writing down the numbers as 

J" ™f» 8 J 6 already directed, we begin with the 

Stemtd.bag, 653 rigBt \ mA ^. „ ^ „»!„„,,,, md 

Ihvd bag, J24 Snd tbe %mbmA w De i 3j that ia, 

AiHomt 2(153 B units and 1 ten. Setting down 

' die 3 units, or right hand figure, 

ia unit's ,ph*«, directly under the column, wo reserve the 
1 ten, or left hand figure, to be addni with the other 
b".:=, In the next rolumn, saying, 1, which we reserved, to 3 
makes 3, and 5 are 8, aud 7 are 15, whi 'h is 5 uniU of its 
own order, aud 1 unit of the next higher orJer, that is, 5 fans 
and 1 h\wdrcd. Setting down the 5 tcns,W tight hand ":gure, 
directly under the column of tens, we reserve the left hand 
figure, or 1 hundred, to be added in the column of hun- 
dreds, saying, 1 to 5 is 6, and 6 are 12, and 8 are 20, which 
being the last Column, we set down the whole number, 
writing the 0, or right hand figure, directly under the column, 
and carrying forward the 2, or left band figure, to the next 
place, «r place of thousands. Wherefore, we rind thewhoie 
nmouut of money contained in the three bags to be 3058 
dollars,--- the answer. 

Proof, We may reverse the order, and, beginning it the 
top, add the figures downward. If the two results are alike, 
Uie work is supposed to be right 

From the examples and illustrations now given, we de- 
rive the 1 following 



L Write -the numbers to he added, one under another, 

Facing units under unite, tens undet ten*, &c-, and draw a 
le underneath. 

11. Begin at the right hand or unit column, and add-to- 
gether all tin. figures, contained in that column : if tb» 
•mount does not exceed 9, write it under the column ; but 
if the amount ■exceed 9, so that it shall require two or more 
figures to express it, write down the nnit figure only under 
the cofaitm ; the figure or figures to the left hand of units, 
Wng taw, are so -many units of the next higher order- . 
which, heinit reserved, must be carried forward, and added 
to the first figure- n the n«xt column. 

HI. Add each -succeeding coin ma in the same ntsjHier 1 >a*& 
•et down the wliole amount atr the laatcehnan ■ : - 



T 6. ADDITION OT SIliPLC KCMBESr. 1? 

EXAMPLES FOR PRACTICE. 

19. A man bought four loads of hay; one load weighed 
1817 pounds, another weighed 1950 pounds, Knottier 2156 
pounds, end another 2210 pounds; what wan the amount 
of h ay purchased ? 

20. A perron owes A 100 dollars, B 2160 dollars, C 788 
dollars,!) 92 dollars ; what is the amount of his debts ? 

21. A fanner raised in one year 1200 bushels of wheat, 
850 bushels of Indian corn, 1000 bushels of oats, 1086 bush- 
els of barley, and 74 bushels of pease ; what was the whole 
amount? Am. 4210. 

22. St- Paul's Cathedral, in London, cost 800,000 pounds 
sterling; the Royal Exchange 80,000 pounds ; the Mansion- 
House 40,000 pounds ; Black Friars Bridge 152,840 pounds; 
Westminster Bridge 389,000 pounds, and the Monument 
13,000 pounds; what is the amount of these sums ? 

Ann. 1,474,840 pounds. 

23. At the census in 1820, the number of inhabitants in 
the New England States was as follows : — Maine, 298,335 ; 
New Hampshire, 244,161 ; Vermont, 236,764; Massachu- 
setts, 253,287; Rhode Island, 83,059 ; Connecticut, 275,248 ; 
what was the whole number of inhabitants, at that time, in 
those States ? Am. 1,389,854. 

24. From (he creation to the departure of the Israelites 
from Egypt was 2513 years; to the siege of Troy, 307 yean 
more; to the building of Solomon's Temple, 180 years; to 
the building of Rome, 251 years; to the expulsion of the 
kings from Romp, 244 years ; to the destruction of Carthage, 
S63 years ; to the death of Julius Cspsar, 102 years ; to the 
Christian era, 44 years ; required the time from the Crea- 
tion to the Christian era. Am. 4004 years. 

25. 25- 

S86S705421061 4367583021483 

1. 1 07429 3 15638 1752349713620 

6253034792 6 8 12 75806217 

247136 5652174630128 

8 6 7 3 8703 2 6 3 4 7 2018 
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27. 28. 

53642070 31023 6 2 3 7 5 4 6 € 2 1 8 5 

36123466 7294 8 28349673267 08 

6057042067094 9306342167 »9 I 

tl 62835906718 2365478024 560* 

7604 286537892 0060607080900 



2B. What is the amount ef 46723, 6742, and 986 dollars* 
30. A man has three orchards ; in the lirst there are 140 s 
trees that bear apples, and 64 trees that bear peaches ; in 
tne second, 234 trees bear apples, and 73 bear cherries ; in- 
the ilurd, 47 trees hear plums, 36 bear pears, and 25 bear 
clierrica ; how many trees in mil the orchards I 



fO NUMERATION AND ADDITION, 

QUESTIONS. 

1. Whal is a single or individual thing called ? 2. What 
is notation f 3- What are the methods of notation now in 
use ? 4. I low many are the Arabic characters or figures ? 
5.' What is numeration ? 6. What is a fundamental law in 
Dotation? 7. What is addition? 8. What is the ml* 
for addition ? 9. What is the result, or number sought, 

called? 10. What is the sign of addition? 11. of 

equality ? 12. How is addition proved ?■ 

EXERCISES. 

1. Washington was born in the tear of onr Lord 1732 ; 
he was 67 years old when he died; in what year of our 
Lord did he die ? 

%. Toe invasion of Greece by Xentes took place 481 yean 
before Christ ; how long ago is that this current year 1S27? 

8. There are two r.umbers, the less number is 8671, the 
difference between the numbers is 697 ; what it the. greater 
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4. A man borrowed a sum of money, and. paid in put 
684 dollars; the turn left unpaid was 876 dollars; what wis 
the sum borrowed ? 

6. There are four numbers, the first 317, the second 8151, 
the third 1330, and the fourth as ouch as the other three} 
what is the sum of them all ? 

6. A gentleman' left bis daughter 16 thousand. 16 hun- 
dred and 16 dollars ; he left his son 1800 more than hit 
daughter ; wbi> was his son's portion, and what was the 
amount of the whole estate ? . j Son'sportion, 19,416. 

■*"• I Whole estate, 37,0*2. 

7. A man, at his death, left his estate to his four children, 
who, after paying debts to the amount of 1476 dollars, 
received 4763 dollars each ; how much was die whole 
estate? Arts. 20648, 

8. A man bought fonr hog*, each weighing 375 pounds; 
how much did they all weigh? Aw. 1600. 

9. The fore quarters of an ox weigh one hundred and 
eight pounds each, the hind quarters weigh one hundred 
sod twenty-four pounds each, the hide seventy-six pounds, 
and the tallow sixty pounds; what is the whole weight of 
the ox ? Am. 600. 

' 10. A man, being asked his age, said he was thirty-four 
years old when his eldest son was 'horn.* who was then fit 
teen years of age ; what was the age of the father? 

11. A man sold two cows for sixteen dollars each, twen- 
ty bushels of corn for twelve dollars, and one hundred 
pounds of tallow for eight dollars ; what was his due ? 



y SUBTRACTION 

t OF SIMPLE NUMBERS. 

116. 1. Gharles,havingl8cents,boughtabool[ | fepwhbih 
he gave 6 cents; how many cents had he left? 

2. John had 12 apples; he gave S of them to his brother; 
how many had he left r 

3. Peter played at marbles; be had 23 when he began, 
but when he had done he had only 12; how many did ha 
lose? 



SO aKBTH ACTION OF SIMPLE ITUMBEBS. jT 6, 

4- A nun bought a cow for 17 dollars, and sold her again 
for 22 dollars ; how many dollars did he gain ? 

_ 6. Charles is 9 years old, and Andrew is 13 ; what is the 
difference in their ages ? 

6. A man borrowed 50 dollars, and paid all but IS ; how 
many dollars did he pay? that is, take 18 from GO, and 
how many would there be left? 

7. John bought a book and slate for 33 cents ; he gare 8 
cent* for the book ; what did the slate cost him P 

8. Peter bought a waggon for 36 cents, and sold it fcr 45 
cents; how many cents did he gain by the bargain ? 

9. Peter sold a waggon for 45 cents, which was 9 cents 
more than he gave for it ; how many cents did he give for 
the waggon i 

10. A boy, being asked how old he was, said thit he wu 
25 years younger than his father, whose age was 33 years ; 
how old was the boy ? 

The taking of a less number from a greater (as in the 
foregoing examples) is called Subtraction. The greater 
-number is called the minuend, the less number the subtra- 
hend, and what is left after subtraction is called the differ- 
ence, or remainder. 

11. If the minuend be 8, and the subtrahend 3, what is 
the difference or remainder ? Ana. 5. 

12. If the subtrahend be 4, and the minuend 16, what is 
the remainder ? 

IS. Samuel bought a book for 20 cents; he paid down 12 
cents; how many cents more must he pay? 

Sigh. A short horizontal line, — , is the sign of subtrac- 
tion. It is usually read minus, which is a Latin word signi- 
fying less. It shows that the number after it is to be taken 
from the number before it Thus, 8 — 3 = 5, is read 8 mi- 
nus or less 3 is equal to 5; or, 3 from 8 leaves 5. The 
latter expression is to be used by the pupil ii 
the following 
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MBMbumoK or simple kumh 



SUBTRACTION TABtE. 



2—2 = 
3—2= 1 
4—2 = 2 
6— 2 = 3 
«— 2=4 


6 — 3 = 3 
7—3 = 4 
8 — 3 = 5 
9—3 = 6 
10 — 3 = 7 


6— .6=4) 
6-6=1 
7 — 5 = 2 
« — 5 = 3 
9—5 = 4 
10 — 5 = 5 


7 — 7=« 
8—7 = 1 

9—7 = 8 
10 — 7 = 3 
8—6 = 
9— 8-:l 




4—4 = 
a— 4=1 
6—4=2 
7—4 = 3 
8—4 = 4 
9 — 4=5, 
10 — 4 = 6 


9—2 = 7 


6 — 6=0 
7—6 = 1 
8—6 = 2 
9—6 = 8 
10 — 6 = 4 


10—8 = 2 


3—3 = 
4—3=1 


9—9 = 
10—9 = 1 









7 — 3 = how many ? 

8 — 5 — how many t 

9 — 4 = how many ? 

12 — 3 = how many e 

13 — 4 = how many ? 



.8 — 7 = how many t 
'" — 7 = how many ? 

— 13 = how many ? 

— 5 = how many ? 

— 15 = how many ? 



IT 9. When the numbers are email, as in the foregoing 
examples, the taking 1 of a less number from a greater is rea- 
dily done is the mind; but when the numbers are large, 
the operation is most easily performed part at a time, fend 
therefore it is necessary to write the numbers down befoiw 
performing the Gyration. 

14. A farmer, having a flock of 237 sheep, lost 114 of 
tbem by disease ; how many had he left ? 

Here we have 4 units to be token from 7 units, 1 ten to 
be taken, from 3 tens, and 1 hundred to be taken from 2 
hundreds, it will therefore be most convenient to write the 
less number -lnder the greater, observing, as in addition, to 
place unite under units, tens under tens, &c. thus : 

"' begin with the 



OPERATION. 

*Vow 237 the minuend, 
Take 1 14 the subtrahend, 



units, saying, 4 (units) from 
7, (units,) and there reniain'8, 

__ (units,) which we set-down 

123 the remainder. directly under the column in 

unit's place. Tbem proceed 

!b# to the next column, rve say, 1 (ten) from 3, ( tens,) and 

here remain 2, (tens,) which we set down in ten's place.' 



tZ jHnWBAcno* or simple nukbebs. fl 7," 

Proceeding to the next column, we say, 1 (hundred) from 3, 



u hundred's place, and the work is done. It now ap- 
pears, that the number of sheep left was 123; that is, 
337—114=123. 

After the same manner are performed the following ex- 
amples : 

IS. There are two farms; one is valued at 3750, and the 
other at 1500 dollars ; what is the difference in the value 
of the two farms ?" 

IS. A man's property is worth 8560 dollars, but be has 
debts to the amount of 3500 dollars ; what will remain after 
paying bis debts ? 

17. James, having 15 cents, bought a pen-knife, for which 
be gave 7 cents; bow many cents bad be left? 
OPERATION. 

16 cents. A difficulty presents itself here ; for we 

7 cents. cannot take 7 from 5 ; but we can take 7 
— from 1 5, and there will remain 8. 

8 cents left. 

18. A man bought a horse for 85 dollars, and a cow for 
27 dollars; what did the horse cost him more tbao the 
cow? 

OPERATION. The same difficulty meets us here as in 

Hone, 85 (be last example ; we cannot take 7 from 
Cwo, 27 5; bot in the last example the larger num- 

— ber consisted of 1 ten ap * 6 units, which 
Difference, 58 together make 15 ; we therefore took 7 
from 15. Here we have 8 tens aud 6 units. We can now, 
in the mind, suppose 1 ten taken from the 8 tens, which 
would leave 7 tens, and this 1 ten we can suppose joined k> 
the 5 units, making 15. We can now take 7 from 15, as be- 
fore, sod there will remain 8, which we set down. The 
taking of 1 ten out of 8 tens, and joining it with the 5 units, 
h called borrowing fen. Proceeding to tbe next higher or- 
der, or tens, we must consider the upper figure, 8, from 
which we borrowed, 1 less, calling it 7 ; then, taking 2 (tens) 
from7,(tens,) there will remain 5, (tens,) which we set down, 
making tbe difference 58 dollars. Or, instead of making 
the upper figure 1 feat, calling it 7, we may make tbe lower 
figure one more, calling it 3, and the result will be the same j 
for 3 from 8 leaves 6, the same as 2 from 7. 



T 7, 8. BOMTRAcvroM or simple ctimbers. 9fl 

19. A man borrowed 713 dollars, and paid 471 dollars; 
Low many dollars did he then owe? 713 — 471— how 
many ? /Ins- 242 dollars. 

20. 1612 — 465 = how many ? v Am. 1147. 

21. 43751— 6782 = how many? Am. 36969. 
IT 8. The pupil will readily perceive, that subtraction is 

the reverse of addition. 

22. A man bought 40 sheep, and' sold IS of them; how 
many had he left ? 40 — IS ~ how many ? Am. 22 sheep. 

23. A man sold IS sheep, and had 22 left; how many had 
he at first? 18 + 22 = how many ? Am. 40. 

24. A man bought a horse for 75 dollars, and a cow for 
16 dollars ; what was the difference of the costs ? 

75 — 16 J= how many ? Reversed, 59 -J- 16 = how many? 

25. 114— 103 = howmany? Reversed, 11 + 103 = hoir 
many ? 

26. 143 — 76 =: how many? Reversed, 67 -f- 76 = how 
many? 

Hence, subtraction may be proved by addition, as in the 
foregoing examples, and addition by Subtraction. 

To prove subtraction, we may add the remainder to the 
mbtrahend, and, if the work is right, the amount will be equal 
to the minuend. 

To prove addition, we may subtract, successively, from 
the amount, the several numbers which were added to pro- 
duce it, and, if the work is right, there will be no re-. 
■winder. Thus 7 + 8 + 6 = 21; proof, 21 — 6 = 15, and 
15 — 8 = 7, and7~- 7 = 0. 

From the remarks and illustrations now given, we deduce 
the following 

RULE. 

I. Write down the numbers, the less under the greater, 
placing units under units, tens under tens, &c. and drew * 
line under them. 

II. Beginning with units, take successively each figure in 
the looser number from the figure oner it, and write the re- 
mainder directly below. 

III. When the figure in the lower number exceeds the 
figure over it, suppose 10 to he added to the vpper figure} 
but in this case we must add 1 to 'he lower figure in the 
next column, before subtracting. This is called borrotowg 10, 



14 .1 BTJpr-LIMXST TO BCIfTKACTlOW. Vft 

EXAWPi.ES FOB PRACTICE. 

S7. If a farm and (lie buildings on it be valued at 10030, 
jnd the buildings alone be valued at 4567 dollars, what it 
the value of the land ? 

28. The population of New England, at the census is 
1800, was 1,232,464 ; in 1820 it was 1,650,854 ; what mm 
the increase in 20 years ? 

. What is the difference be twee* 7,648,903- and 



i 30* How much must you add to 358,642 to raaka 
1,487,945? 

31. A man boiiglit.au- est*' e for 13)682 dollars, and sold it 
again for 15,293 dollars; did he gain or lose by It? and how 
much ? 

. 32. From 364,710,825,193 take 27,940,386,574. 

33. From 831,025,403,270 take 651,308,604,782. 

34. From 127,368,047,216,843 take 978,654,827,352. 



StrPPliEIHENT 

TO SUBTRACTION. 

QUESTIONS. 

■ -I. What is mbtractiott ? 2. What is the greater number 

ealled ? 3. the less number > 4. What is the resob 

or answer 'called ■ 5. What is tlie sign -of subtraction? 
6. What is the rtde ? 7. What is understood by borrowing 
Jen? 8. Of- what is subtraction the mvree? 9, How is 
subtraction proved ? 10. How is addition proved by sub- 
traction I 

EXERCISES. 
I> How long from the discovery of America by Cohtn- 
bus, in 1492, to the commencement of the . -Revolutionary 
war in 1775, wbich gained our Independence ? 
. 3. Supposing a man to have been bom in the year 1773, 
dow idd was he iu 1827 ? 

■ 3. Supposing a man to have been 80 years old in the year 
1826 r in what year was he bom ? 

- 4. Th«re are two numbers, whose difference- is- 8364 ; the 
greater- number is 15687; I demand the less t 
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8. What number is that v,hich, taken from 3794, leave* 
MR? 

6. What number is that to which if you add 7S9, it will 
become 6J50 .' 

7. In New York, by th« census of 1820, there were' 
123,706 inhabitants; in Boston, 4'.J, 940 ; how many more 
inhabitant were then in New York than in Boston/ 

8. A man, possessing an estate of twelve thousand dollars, 
cave two thousand five hundred dollars to each of bis two 
daughters, and the remainder to his sou; what was his son's 

9. From seventeen million take fifty-six thousand, and 
what will remain ? 

10. What number, together with these three, viz. 1301, 
3561, and 3120, mil make ten thousand? 

11. A man bought a horse Tor one hundred and fourteen 
.dollars, and a chaise for one hundred and eighty-seven dol- 
lars ; how much more did he give for the chaise than for 
the horse ? 

12. A man borrows 7 ten dollar bills and 3 one dollar 
bills, and pays at one time 4 ten dollar bills am 1 6 one dol- 
lar bills; how many ten dollar bills and one -ollar bills 
most he afterwards pay to cancel the debt ? 

Am. 2 ten doll, bills and 8 one d. II. 

13. The greater of tWTTnarabers is 24, and the less is 16; 
what is their difference t 

14. The greater of two numbers la 24, and their dufef 
once S ; n hat is the less number ? 

15. The sum of two numbers is 40, the less is 16 ; wLot 
li the greater ? 

16. Atree,6S feet high, w« broken .off by the wind; Ilia 
•op part, which fell, was 49 feet long; how liijrlj was the 
stump which was left ? 

17. Our pious ancestors landed at Plyrnonili, Massachu- 
setts, in 1620 ; how many yean since ? 

18. A man carried his produce to market ; he soIJ hit 
pork for 46 dollars, bis cheese lor 33 dollars, and bis bull.* 
for 29 dollars ; he received, in pay, «»!t to the value of 17 
dollars, 10 dollars worth of sugar, 5 dollars worth of mo* 
iBsse*, and the rest in money; how much move? Hid 1«t 
receive? .jut. .to •itfllnrs. 

1$. A boy benight a. sled for 36 tents, and gave 14 ceirit 
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to bare it repaired ; be sold it for 40 cents ; did he gain or 
lose by the bargain ? and how much ? 

20. Out Dim travels 67 miles in a day, another man fol- 
lows at tlie rale of 42 miles a day ; if they both start from 
the same place at the same time, how far will they be apart 

at the close of the first day -' of the second ? of 

the third ? of the fourth ? 

21. One man .starts from Boston Monday morning, and 
travels at the rate of 40 miles a day ; another starts from the 
same place Tuesday morning, and follows on at the rate of 
7C miles a day ; how far are they apart Tuesday night ? 

Arm. 10 miles. 

22. A man, owing 379 dollars, paid at one time 47 dol- 
lars, at another time 84 dollars, at another time 25 dollars, 
and at another time 143 dollars ; how much did he then 
owe ? Am. 82 dollars. 

23. A man has property to the amount of 34764 dollars, 
but there are demands against him to the amount of 14297 
dollars ; bow many dollars will be leit after the payment of 
his debts ? 

24. Four men bought a lot of land for 482 dollars; the 
first man paid 274 dollars, the second man 194 dollars lesr 
than the hrst, and the third man 20 dollars less than the 
second ; how much did the second, the third, and the fourth 
man pay ? ( The second p»id* 80. 

Aia. \ The third paid 60. 
( The fourth paid 68. 

25. A man, having 10,000 dollars, gave away 9 dollars; 
how many had he left ? Am. 9991. 



mttitxplicatxon 

OF SIMPLE NUMBERS. 

f 9i 1. If one orange costs 5 cents, how many cent* 

Biurt 1 give for 2 oranges ? how many tents for 3 

oianges? (or 4 oranges? 

2. One bushel of apples costs 20 cents ; how many cenU 
must I give for 2 bushels ? for 3 bushels ? 
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3. Oue gallon contains 4 quarts; how many quarts in 3 
gallons .' in 3 gallons ? in 4 gallons > 

4. Three men bought a horse ; each man paid 23 dol'tm 
for bis share; bow many dollars did the horse cost tbem ? 

5. A u.aii has 4 farms worth 324 dollars each ; how many 
dollars are they all worth ? 

6. In one dollar there are one hundred cents ; how many 
cents in S dollars ? 

7. How much will 4 pair of sh'ocs cost at 2 dollars a pair ? 

8. How much witi two pounds of tea cost at 43 cents a 
pound ? 

9. There are 24 hours in one day ; how many hours in 3 

days ? '■ iu 3 days ? in 4 days ? in 7 

days ? 

10. Six boys met a beggar, and gave him 15 cents each ; 
how many cents did the beggar receive ? 

When questions occur, (as in the cbove examples,) where 
the same number is to be aihlrd d itself several times, the 
operation may be mu^ii facilitated by a rule, called Maltlr 
pliculha, in which the number to be repeated is called die 
multiplicand, and the number which shows how many timet 
the multiplicand is to be repeated is called the multiplier. 
The multiplicand and multiplier, when spoken of collectively, 
are called the Jaclon, (producers,) and the answer is called 
the product. 

11. There is an orchard in which there are 5 rows of trees, 
and 27 trees in each row ; how many trees in the orehard ? 

1m this example, it is 
evident that the whole 
number of trees will be 
equal to the amount of 
fine 27's added together. 
In adding, we find 
„ , , , , that 7 taken five times 

h the wkoU orchard, 135 Irew. ftmounts , 3.^ We write 
down the five units, and 
reserve the 3 tene ; the amount of 2 taken five limes is 10, 
and the 3, which we reserved, makes 13. which, written to 
the left of units, makes the whole number of trees 135. 

If we Have learned that 7 taken 5 times amounts to 35, 
Mid that 2 taken 5 times amounts to 10, it is plain we peed,. 
*rite the number 27 but once, and then, setting the muluV-- 



In the fimt n» 


o, 27 trees. 




. 27 




. 27 




. 27 
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p1i»r under it, we may say, S times 7 ar_* 35, writing down 
the 6, and rt»crviug the 3 (tuns) as is add'tioti. Again, ft 
timet 2 (itus) are 
Multiplicand, 27 fmstii earh row. 10, (tens,) and 3, 

Multiplier, & roust. (tens,) which we 

— _ psmsvhL make 13^ 

Product, 13d (tcm, 4nt. (tens,) as before. 

IT 10. 12. There are on a board 3 row of spots, and 4 
spots in each row ; how many spots on the board ? 

* ■ • A A slight inspection of the figure will 

* * * * show, that the number of rpout may be 

* # # # found either by taking 4 thue tbna, (3 

* * * * t ' mes 4 are - l2 )) <,r u , v taking 3/onr timet, 
* * (4 limes 3 are 12 ;) for we may say there 

ore 3 rows <■( 4 spots each, or 4 rows of 3 spots each ; there- 
fore, we may use tilhtr of the given cumbers for a multi- 
plier, as best suits our convenience. We generally write 
the numbers as in subtraction, the larger uppermost, with 
units under writs, tens under tens, &e. Thus, 
Htdtiplkand, 4 spot*. Note. 4 and 3 are the fartart, 

Multiplier, 3 mug. which produce the product 12. 

Product, 12 Ant. 

Hence, — Multiplication it a thort »wy of performing nuMg 
addition* ; in other words,— -It u (A« method of repeating am/ 
•at'..'.-' '"'if given number of tinea. 

Sign. Two short lines, crossing each other in the form 
Of the letter X, are the sign of multiplication. Thus, 3X4 
— 12, signifies Uiat 3 times 4 are equal to 12, or 4 times 3 
are 12. 

Note. Before any progress can be made in this rule, the 
following table must be committed 'perfectly to memory. 
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MULTU'LTCATION TABLE. 



SUbimO to 


4X10 = 40 


7X 7 = 


49 


10 X 4= 40 


2X1=2 


4X 


11 = 44 


7X 8 = 


56 


10 X 5= 50 


2X 2= 4 


4 X 12 = 48 


7 X 9 = 


63 


10 X 6= 60 


2 X 3= 6 


5* 
5X 

5X 


0;= 


7x 10 = 


70 


10 X 7= 70 


2X 4= 8 


1=5 


7X 11 = 


77 


1UX 8= 80 


2X 5=10 


2 = 10 


7X 12 = 


84 


10 X 9= 90 


2 X 6 = 12 


5 X 


3=16 


8X = 





10 X 10=100 


2X 7=14 


5 X 


4 = 20 


8 X 1 = 


8 


10 x 11 = 110 


2X 8=16 


5X 
5X 

5X 


5 = 25 

6 = 30 

7 = 35 


SX 2 = 
8X 3 = 
8X 4 = 


16 
24 
32 


10 X 12 = 120 


2X 9 = IS 
2X 10 = 20 


11 X 0= 
11 X 1 = 11 


2 X 11 = 22 
2 X 12 = 24 


5X 
5X 


S = 40 
9 = 45 


8X 5 = 
8X 6 = 


40 
48 


11 X 2= 22 
11X 3= 33 


3x 0^; 


j X 


10 = 60 


8x 7 = 


5G 


11 X 4= 44 


»X 1= 3 


3X 


11=55 


SX 8 = 


64 


11 X 5= 55 


3X 2= 


5X 


12 = 60 


8X 9 = 


72 


1 1 X 6 = 68 


3X 3= 9 


6 X 


0= 


8X10 = 


60 


11 X 7= 77 


3x 4 = 12 


6 X 


1= 6 


sx n = 


83 


11 X 8= 88 


3X 5 = 15 


SX 

6 X 


2=12 
3=18 


8x 13 = 


9G 


11 X 9= 99 


3X 6 = 18 


»x o = 





11 X 10 = 110 


3X 7 = 21 


B X 


4 = 24 


9X 1 = 


9 


11 X,M = I21 


3X 8 = 24 


6 X 
6 X 


5 = 30 

6 = 36 


9 X 2 = 
9X3 = 


18 
27 


11 X 12=132 


3x 9 = 27 


12 x 0= 
12 x 1 = 12 
12 x 2= 24 
12 X 3= 36 


3 X 10 = 30 


S X 


7 = 42 


9X4 = 


36 


8X 11 = 33 


ex 


8 = 48 


9X 5 = 


45 


3 X 12 = 36 


6 X 


9 = 54 


9X6 = 


54 


4X0=0 


fix 


= 60 


9X7 = 


63 


12 x 4= 48 


4X 1=4 


C'X 


1 =66 


9X S = 


72 


12 X 5= CO 


4X 2= S 


G X 12 = 72 


9X 9 = 


81 


12 X 6 = 72 


4X 3=12 


7X 


0= 


9X10 = 


90 


12 X 7 = 84 


[4X 4=16 
4X 5 = 23 


IX 


1 = 7 


9x n = 


99 


12 X 8= 96 


7X 


2 = 14 


9 X 12 = 


10S il2X 9=103 


4X 6=24 


7X 


3 = 21 


10 X = 


o:ia x 10= 120 


4X 7=28 


7X 


4 = 28 


10X1 = 


]0!l2 X 11 = 132 


4X 8=32 


7X 


5 = 35 


10 X 2 = 


20J12X 12 = 144 


4X 9 = 36 


7X 


6 = -!2 


10X 3 = 


30 
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, *'x2 = howoiaay? 4X»X2 = 24. 

■ * X 6 — how many ? 3x2x5= how many ? 

, 8x9 = how many ? 7xlX2= how many ? 

f ». X 7 = how many ? S X 3 X 2 = how many ? 

I 8X6 = how many; 3 X 2 X 4 X 6 = how manyf- 



13. What will 84 barrels of flour cost at 7 dollars a bar- 
rel? . 4m. 5S8 dollars. 

14. A merchant bought 273 hats ut. 8 dollars each; what 
did they cost? Ans. 2184 dollars. 

Id. How many inches are there in 253 feet, every foot 
being 12 inches ? 

OPERATION. The product of 12, with each of the signifi- 

253 cant figures or digits, having been ton.mit- 

12 ted to memory from the multiplication table, 

A^ arnc il " J ust M easv w innlti P | y b ? 1 - •" b 7 * 

aw. WW singie fig|]re Thus, 12 times 3 are 36, &.C 

16. What will 476 barrels offish cost at 11 dollars a bar- 
rel? Aim. 5236 dollars. 

17. A piece of valuable land, containing 33 acres, was 
■old for 246 dollars an acre; what did the whole come to? 

As 13is tbe. largest number, the product of whieh, with the 
nine digits, is found in the multiplication table, therefore, 
when the multiplier exceeds 13, we multiply by each figure 
in the multiplier separately. Thus : 

.OPERATION. The mnltipli- 

246 dollar*, the price of lucre, cr C0U9 \ sia f 3 

33 number 0/ acres. ten8 and 3 onitSi 

738 doHars, the price of 3 acres. First, multiply- 

•738 dollars, the price of 30 acres. ,n S "V.™ 8 8 
. unit* gives n* 

4ns. 8116 dollars, the price of 33 acres. 736 dollars, the 
price of 3 acres. 
We then multiply by the 3 tens, writing the first figure of 
(he product (8) in ten's place, that is, directly wider the figurs 
6a which vv multiply. It now appears, that the product by 
nie 3 tens consists of tbe same figures as the product by the 
three units ; but there is this difference — the figures in ibo 
product by tbe 3 tern are all removed one place further to- 
ward the left hand, by which their value is increased ten- 
MU* which is u it should be, because the price of 30 acre* 

Gooclc 



ff 10, MULTIPLICATION OF SIMPLE PVifRXUS. St 

is evidently ten times as much as the price of 3 acres, that 
is, 7380 (ioliurs; and it is plain, that these two products, 
added together, give the price of 3d acres. 

These examples will be sutikieat to establish the fol- 
lowing 

RULE. 

I. Write down the multiplicand, under which write th« 
multiplier, placing units under units, tens under tens, &c, 
and draw a line underneath. 

II. When the multiplier does not exceed 12, begin at the 
right hand of the multiplicand, and multiply each figure con- 
tained in it by the multiplier, setting down, and carrying, as 

III. When the multiplier exceeds 12, multiply by each 
figure of the multiplier separately, first by the units, then by 
the tens, &c, remembering always to place ihe first figure of 
each product directly under the figure by which you multi- 
ply. Having gone through in this manner will) each figure . 
in the multiplier, add their several products together, and 
the sum of them will be the product required. 

EXAMPLES FOR PRACTICE. 

18. There are 330 rods in a mile ; how many rods are 
there in 57 miles ? 

19. It is 436 miles from Boston to the city of Washing- 
ton ; how many rods is it.' 

20. What will 784 chests of tea cost, at 69 dollars a 

21. If 1851 men receive 758 dollars apiece, how many 
dollars will they all receive ? Ana. 1403058 dollars. 

22. There are 24 hours in a day; if a ship sail 7 miles in 
an hour, how many miles will she sail in 1 day, at that rate ? 
how many miles in 36 days? how many miles in 1 year, or 
865 days ? Ana. 61320 miles in 1 year, 

23. A merchant bought 13 pieces of cloth, each piece 
containing 28 yards, at 6 dollars a yard ; how many yards 
were there, and what was the whole coat ? 

Ana. The whole cost was 2184 dollars. 

24. Multiply 37864 by 235. Product, 8S98040. 

SS.'. '. 29831... 95S 28399112. 

26, „ 93956 ... 8704. ........... 817793024. 
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CONTRACTIONS IN MULTIPLICATION. 

I. When the multiplier u a composite number. 
IT 11. Any number, which may be produced by the mul- 
tiplication of two or more numbers, is culled a composite 
number. Thus, 15, which arises from the multiplication of 
6 and 3, (5 X 3 =~- 15,) is a composite Dumber, and the num- 
bers 5 and 3, which, multiplied together, produce it, are called 
component purls, or factors of that number. So, also, 24 is a 
composite number; its component parts or fattort may be 2 
and 12 (2 X 1? = 24;) or the- may > 4 and 6 (4X6 = 
24;) or they may be 2, 3, and' 4 (2 X 7X4 = 24.) 

1. What will 15 yards of cloth cost, at 4 dollars a yard? 

15 yards are equal to 5 X 3 yards. The cost of a 

4 yards would be 5 X 4 = 20 dollars ; and because 15 

, 5 yards contain 3 times 5 yards, so the cost if 15 yard* 

— will evidently be 3 times the cost of 5 yards, that is, 

™ 20 dollars x 3 = 60 dollars. An*. 60 dollars. 



Wherefore, If the multiplier he a composite number, we may, 
if we.please, multiply the multiplicand first by one of the com- 
ponent parts, that product by the other, and so on, if tbe com- 
ponent parts be more than two; and, having in this way 
multiplied by each of the component parts, the last product 
will be the product required. 

2. What will 136 tons of potashes come to, at 96 dollar! 
per ton ? 

8 X 12 = 96. It follows, therefore, that 8 and 12 are 
component parts or factors of 96. Hence, 
136 dollars, the price of 1 ton. 
S one of the component parts, or factors. 

10SS dollars, the price of 8 tons. 

12 the other component part, or factor. 

Am. 13056 dollars, the price of 96 tons. 

S. Supposing 342 men to be employed in a certain pieca 
of work, for which they are to receive 112 dollars each, 
how much will thev all receive? 

8 X 7 X 2 — 112. Am. 38304 dollart. 



t 12, J3. CONTRACTIONS IN MULTIPLICATION. &$ 

4. Multiply 8C7 by 46. Product, 17613. 

5. 853 ... 58. 4776a 

6. ;.... 1086 ... 72. 78192. 

II. W},en the multiplier is 10, 100, 1000, Sp. 

IT 12. It will be recollected, (IT 3.) that any figure, on be- 
ing removed one place towards the left hand, lias its value 
increased tenfold; hence, to multiply any number by 10, it 
is only necessary to write a cipher oil (Ac riijhi hand of it. 
Thus, 10 times 25 are 250; for the 5, which was watt before, 
is now made tens, and the 2, which was tens before, is now 
made hiaulreds. So, also, if any figure be removed two places 
towards the left hand, its value is increased 100 times, &c. 
Hence, 

When the multiplier is 10, 100, 1000, or 1 with any manner 
of ciphers annexed, annex as many ciphers to the multipli- 
cand as there are ciphers in the multiplier, »nd the multi- 
plicand, bo increased, will be the product required. Thus, 

Multiply 46 by 10, the product is 460. 

83... 100, 83^0. 

95... 1000, 95000. 

Jr'KAMI'LES FOR PHACTICE. 

1. What w..l 70 barrels of flour cost, at 10 dollars a barrel? 

2. If 100 men receive 12G dollars ew:h, how many dol- 
lars w>I they all receive f 

3. What will I00r> pieces of broadcloth cost, estimating 
each piece at 312 d'llars? 

4. Multiply 5682 by 10000. 
6 82134 ... 100000. 

Tf 13. On the principle suggested iu the fast ir, it follows, 
\\"hcn there are ciphers on the right hand of the midtipli- 
cdnd, multiplier, either or both, we mar, at first, neglect 
these ciphers, multiplying by the sitpnfiraid feirtres only; 
after which we must annex as many ciphers to the product 
as there are ciphers on the right hand of the multiplicand 
said multiplier, counted, together. 
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EXAMPLES FOB PRACTICE. 

1. IT 1300 men receive 46U dollars apiece, how many 
dollars will they all leceive? 

OPERATION. T ' ie "^P^ers '" ^ e multiplicand 

450 ' ' and multiplier, cnutiet) together, 

1300 are tltrtt. Disregarding these, wo 

write the significant figures of the 

138 multiplier under the significant fig- 

46 [ires of the multiplicand, and multi- 

a rncnnn aji p'j' > ft ft er which we annex three 

ylnt. 598000 dollar*. r .-V _ , .« . , . . . e ,. 

ciphers to the right hand of ttw 
product, which gives the true answer. 

2. The number of distinct buildings in New England, 
appropriated to the spinning, weaving, end printing of cot- 
ton goods, was estimated, in 1826, at 400, running, on an 
average, TOO spii.dles each ; what was the whole number o. 
spi [idles > 

3. Multiply 357 by 6300. 

4 8600.... 17. 

6. 9340 .... 460. 

C 5200.... 410. 



OPERATION. 
378 
204 
{^ In the operVion it will be seen, that murbV 

000 ply* * b y ciphers produces nothing. Thero- 

756 "re. 



III. When there are ciphers between the significant figure* 
of fc"ie multiplier, we may omit the ciphers, multiplying by 
the significant figures mdy, placing the first figure of each pro- 
duct directly under the ligurc by which we multiply - 

EXAMPLES FOR PRACTICE. 

& Multiply 15432S by 3007. 
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■tJPFLKMKNT TO HCLTIPLICATIO*. 
OPERATION. 

154326 
3007 



Product, 46 -105B2S2 



S. Multiply 543 by 206. 

10. 1620 ... 2103. 

11 36243 ... 32004. 



PtTPPIiEMEMT 

TO MULTIPLICATION. 

QUESTIONS. 

I. What is multiplication ? 2. What is the number 'a he 

wttdtiplkd called ? 3. to multiply Ay called ? 4. What 

is the result or answer called ? 5. Taken collectively, what 
*rs the multiplicand ana multiplier called ? 6. What is the 
sign of multiplication ? 7. What does it show? S. In what 
order must the given number be placed for multiplication? 

9. How do you proi.-ed when the multiplier is lest thm 12? 

10. When it exceeds 12, wbai is the method of procedure ? 

11. What is a composite number?/ 12. What is to be under- 
stood by the component parts, or factors, of any number? 
13. How may you proceed when the multiplier is a contpo- 
tite number'! 14. To multiply by 10, 100, 1000, &e„ what 
MifliceS? 15. Why? 16. When there are ciphers on the 
right liand.al the multiplicand, multiplier, either or both, 
how may we proceed? 17. When there are ciphers fie- 
tween the significant figures of the multiplier, hew are they 
to be treated ? 



EXERCISES. 



EXERCISES. 

1. An army of 10700 men, bavins plundered a city, took 
fomich money, that, when it was shared among them, each 
man received 46 dollars ; what was the sum of money 
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2. Supposing; the number of houses in a en tain town to 
be 145, each Louse, on an average, containing two families, 
and each family 6 members, what would be the number of 
inhabitants in that towu ? Am. i 740. 

3. If 46 meu cm do a piece of work in 60 days, how 
many men will it take to do it in one day I 

4. Two men depart from the same place, and travel in 
opposite directions, one at the rate of 27 miles a day, the 
other 31 miles a day ; how far apart niil they be at the end 
of 6 days > Arts. 348 miles. 

5. What number is that, the factors of which are 4, 7, 6, 
and 20 ? An*. 3360. 

6. If IS men can do a piece of work in 90 days, how long 
will it take one man to do the same • 

7. What sum of money must be divided between 27 
men, so that each man may receive 115 dollars? 

8. There is a certain number, the factors of which are 89 
and 265 ; what is tiiat number ? 

9. What is that number, of which 9, 12, and 14 are 
factors ? 

10. If a carriage wheel turn round 346 times in running 
1 mile, how many times will it turn round in the distance 
from New Vo.k to Philadelphia, it being 95 miles. 

Am. 32670, 

11. In one minute are 60 seconds; how many seconds in 

4 minutes? in 5 minutes? in 20 minutes? - 

in 40 minutes? 

12. In one hour are 60 minutes ; how many seconds la 

an hour? in two hours? how many seconds from 

nine o'clock in the morning till noon ? 

13. In one dollar are 6 shillings; how many shillings ia 
3 dollars ? in 300 dollars ? in 467 dollars ? 

' 14. Two men^A and B, start from the same place at the 
same time, and travel the same way ; A travel? 62 miles a 
day, and B 44 miles a day; how far apart will ihey be at 
the end of 10 days? 

15. If the interest of 100 cents, for or.e year, be 6 centg^ 

how many cents will be the interest for 2 years ? for 

4 years? for 10 years? for 35 years? for 84 

yeHrs? 

16. If the interest of one dollar, for one ypnr.be six ccntaj 
"hat is the interest for 2 dollars the same time ? — — 6 
tollan? 7 dollars? - — Sdolhus? 95 dollars? 
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4'7. A -fanner sold 468 pounds of pork, at fl cents* pound, 
*nd 48 pounds of cheese, at 7 cents a pound ) how many 
rfients must be recti v»* in pay ? 

18. A boy bought lOoranges; he kept 7 of diem, and sold 
the others lor 5 cents apiece ; how many cents did he receive? 

19. The component parte of a certain number are 4, ft, 7, 
0, 9, 8, and 3 ; what is the number ? 

20. In 1 hogshead arc 03 gallon*; how many gallons in ft 
hogsheads? In 1 gallon are 4 quarts; how many quarts in 8 
hogsheads? In 1 quart are 2 pints j how many pints in 8 hogs- 
heads? 



DIVISION- 
OP SIMPLE NUMBERS- 

ItM. 1. James divided 13 apples among 4 dots; how 
many did he give each boy ? 

2. James would divide 13 apples among 3 boys; how 
many must he give each boy? 

3. John had 15 apples, and gave them to his playmates, who 
•eceived 3 apples each; how many boys did he give them tof 

4. If yon had 30 cents, how many cakes could you buy 
at 4 cents apiece ? 

5. How many yards of cloth could yon buy for 30 dollars, 
at 5 dollars a yard ? 

S. If you pay 40 dcllass for 10 yards of cloth, what is one 
vard worth? 

7. A man works fl days for 43 shillings-; bow many shB- 
4ngs is that for one day ? 

S. How innny quarts fa 4 pints? — '— to $ pints? 
* in 10 pints ? j 

8. How many times I« 8 eontained In ee ? 

10. If o man can travel 4 miles an hour, how mhny tsHM 
would it take him to travel 34 miles ? 

11. In an orchard there are 28 bees standing fat towKL 
ond there are 3 trees ma row ■ how namy rows are there? 

Remark, When any dm thing is divided Into Mfr sip.4 
parts, one of those parts la called ft half; if into 8 tfmtsi 
parts, one of those parts Is called • Mrd; if into fcwr enval 
parts, etw port is nailed a quarter or a /**&; if into *rr*J 
•tWiMbrt-is oalled aJj/lft F ««d so on. 
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12. A boy had two apples, and gate one half an apple to 
each of his companions; how many were his companions? 

13. A boy divided four apples among his companions, by 
giving them one third of an apple each ; among how many 
did be divide his apples ? 

14. How many quarters in 3 oranges ? ' 

15. How many oranges would it take to give 12 boys' one 
quarter of an orange each I 

16. How much is one half of 12 apples ? 

17. How much is one third of 12 ? 

18. How much is one fourth of 12 ? 

19.. A man had 30 sheep, and sold one fifth of them; 
bow many of them did he sell ? 

20. A man purchased sheep for 7 dollars apiece, and 
paid for theL. all 63 dollars; what was their nunibei ? 

21. How many oranges, at 3 cents each, may be bought 
for 12 cents ? 

It is plain, that as many times as 3 cents : can be taken 
from 12 cunts, so many oranges may be bought; the object. 
therefore, is to find how many times 8 is contained in 12, 

12 emits. 

First orange, 3 cents. We see in this example, thai 

— - we may take 3 from 12 font 

^ times, after which there is no re 

Second orangey cents., mainde r ; consequently, sublrac- 

g (ion alone Is Bufiicientfortbeope- 

Third orange, 3 cents. «' ion ; but we may come to the 

— same result by a process, in most 

' 3 cases much shorter, called Zt> 

Fourth orange, 3 cenrs. vition. 



IT IS. It is plain, that the cost of one orange, (3 cents,) 
multiplied by the number of oranges, (4,) is equal to the 
cost of all the oranges, (12 cents;) 12 is, therefore, a pro- 
duct, and 3 one of its factors ; and to find bow many times 
3 is contained In 12, is to find the other factor, which, mul- 
tiplied into », will produce 12. This factor we find, by 
trial,- to be 4, (4 X 3=12;) consequently, 3 is contained in 
12 4 times. Am. 4 oranges; 

• 22. A man would divide 12 oranges cqualiy among 3 chil- 
dren; how many oranges would each child have? 

Here the object is to divide the 12 oranges into B equal 
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parts, and to ascertain the number of oranges in each of those 
parts. The operation is evidently as in the last example, and 
consists iu finding a Dumber, which, multiplied by 3, will pro- 
duce 12. This number we have already found to be 4. 

Ans. 4 oranges apiece. 
As, therefore, multiplication is a short way of performing 
many additions of the same number; so, division is a short 
way of performing many subtractions of the same number; 
and may be defined, The method of finding how many times 
one member- is contaLted in another, and also of dividing a num- 
ber into any number of equal parts. In all cases, the process 
of division, consists in finding one of the factors of a given 
product, when the other factor is known. 
. The number given to be divided is called the dividend, 
and answers to the product in multiplication. The number 
given (6 divide by is called the divisor, and answers to one of 
the factors in njultiplication. The resnlt, or answer sought, 
is called the quotient, (from the Latin word quoties, how 
many i) and answers to the other faijtor. 

Sign. The sign for division is a short horizontal line be- 
tween two dots, -=-. It shows that the number before it in 
to be divided by the number after it. Thus » -*- »=w 3 is 
read, 27 divided by 9 is equal to 3 ; or, to shorten the ex- 
pression, 27 by 9 is 3 ; or, 9 in 27 3 times. In piece of the 
dots, the dividend is often written oner the line, and the di- 
visor wider it, to express division; thus, ^L = 3, read as 
before. 



1=3 
J =4 

•* = ? 

V,= s 

V=9 
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t=l 


i=l 


1=1 


1=2 


i =? 


¥ = * 


V = 2 


1=3 


-^ = 3 


¥ = 3 


•tf = 3 


Jj> = 4 


Y = i 


¥ = 4 


¥ = * 


¥ = 5 


¥ = fi 


V = 5 


¥=s 


¥ = « 


¥ = e 


¥ = e 


¥ = 8 


¥ = * 


V = 7 


V = T 


¥=' 


¥ = 8 


¥ = 8 


V = 8 


¥=8 


V = 8 


¥ = » 


V = 9 


¥= 9 



f =1 

¥ = 2 

¥ = 3 
¥ = 4 
¥=5 

V=6 

¥=» 

V = 8 
¥=9 



. The rendu*, used hv thi. pupil in enmmiuinn the Inble may be, 3 by S k 1, 
tbjSi.S.&e.for.SinSjnelnne, > J 1 imWi, fc, ' . 
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1-1 

¥ = ■> 

v=« 

¥=s9 

V~- 9 



1 =»1 


M-» 


[«"■» 


V = 3 


H = s 


H = » 


¥=3 


» = 3 


|i = 3 


¥=4 


tt=» 


H = 4 


V=6 


«=« 


«=» 


¥ = « 


fS = « 


K = 6 


V=7 


18=7 


«=' 


V=8 


B = 8 


H = 8 


V=f9 


fSs9 


H=» 






28 -f- 7, or ^S .-= how many ? 49 -i- T, or *f ss how many ? 

42 -f- 6, or *j* = how many ? 32-7-4, or ^* =; how many? 

54 -r- 9, or ty — h«\v many ? 99 •»■ 11,. or f| r^ bow many r 

82 -r- 8, or V ^ how many ? 84 -i- 12, or (j _^-Lowmai,y? 

3iV-fril,or^:^ho«'miiiiv? 108-r 12,M^ablTWBuAiy? 



IT IS. 23. How many yards of cloth, at 4 dollars a yard, 
cwi be bought for 856 dollars ? 

Here the number to be divided is 866, which therefore 
is the dinitlmd; 4 is the number to divide by, and there- 
fore the dimsor. It is not evident how many times 4 is con* 
tained in so large a 'lumber as 856. This difficulty will be 
readijy overcome, if we decompose this number, thus : 

856 = 600 4-40+16. 
Beginning with the hundreds, we readily perceive that 4 is 
contained in 8 2 times ; consequent) v, in 800 it is contained 
200 times. Proeeedinj* tn the U-u% 4 is contained in 4 1 
time, and consequently in 40 it is contained 10 times. 
Lastly, in IS it is contained 4 times. We now have 
200 -J- 10 -f- 4 =r= 214 for the quotient, or the number of 
times 4 is contained in 656. Ans. 214 yards. 

We may arrive to the same result without decomposing 
the dividend, except as it i* done in the mind, taking it by 
parts, in the following manner: 

For the sake of convenience, wn 
fhvtrUnd. wr ;. e ,| ( -, W |, the dividend with thedivi- 



£)ina»r t 4> 
QwlMfM, 1w 



'__ soTnntbeleft,aiiddrawaHne between 

214 them ;. we also draw aline underneath* 

Then, beginning en, Ute lefi hand. 
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we seek bow often the divisor (4) is contained in 8, 
(hundreds,) the left hand figure; finding it to be 2 times, 
we write 2 directly under the 8, which, falling in the place 
of hundreds, is in reality 200. Proceeding to tens, 4 is con- 
tained in 5 (teas) 1 time, which we set down in tea's 
place, directly under the 5 (tens.) But, after taking 4 times 
ten out of the 5 lens, there is 1 ten left. This 1 ten we join 
to the 6 units, making 16. Then, 4 into 16 goes 4 limes, 
which we set down, and the work is done. 

This maimer of performing the operation is called Short 
Division. The computation, it may be perceived, is carried 
on partly in the mind, which it is always easy to do when 
the divisor does not exceed 12. 

RULE. 

From the illustration of this example, toe derive this general 
fide Jot dividing, when the divisor does not exceed 12 : 

I. Find how many times the divisor is contained in the 
first figure, or figures, of the dividend, and, setting it direct- 
ly under the dividend, carry the remainder, if any, to the 
next figure as so many tens. 

II. Find how many times the divisor is contained in this 
dividend, and set it down as before, continuing so to do till 
all the figures in the dividend are divided. 

Proof. We have seen, (IT 15,) that the divisor and quo- 
tient are factors, whose product is the dividend, and we 
have also seen, that dividing the dividend by one factor is 
merely a process for finding the other. 

Hence division and multiplication mutually prove each Other. 

To prove division, we may multiply the divisor by the quo- 
tient, and, if the work be right, the product will be toe same 
as the dividend ; or we may divide the dividend by the quo- 
tient, and, if the work is right, the rtsult will be the same as 
the divisor. 

To prove multiplication, we may divide the product by one 
factor, and, if the work be right, the quotient will be the otter 
factor. 

EXAMPLES FOB PRACTICE. 

. 24. A man would divide 13,462,725 dollars among 5 aten J 
how many dollars would each receive? 



49 i»risioo or smtLz wn aa t * tr Is, I?. 

In this eiarapti\ is we cannof 
"■"♦JPft , b.™ 6 in the tol Hgu.e, (.,>«• 

*~' l IW!! will go 2tin.eC mid then « » 

^uofuaX, 2 ) i»9:i ) 345 »*«, which, joined to 4, the n«xi 

figure, makes 34 ; sad S in 84 will 

go 6 limes, &c- 

PnoOF. In proof of this example, we muE- 

Qaotient. tip!}' the quotient by the divisor, 

3,092,045 and, as the product is the same as 

6 tlkiror. the dividend, we conclude that the 

, ;""■; work b right From a bare in- 

13,462,725 ioection of the above example an* 

Its proof, it is plain, as before stated, that division is the r— 



25. Haw many yards of cloth can be bought for 4,334,560 

dollars, at 2 dollars a yard? ■ ■ ■■■ at 3 dollars? at 

4 dollars? - — - at 5 dollars ? at 6 dollars? St 

•ji at8? at&? atlO? 

Note. Let the pupil be required to prove the foregoing, 
sad «U following examples. 

«. Divide 1005903360 by S, 3,4,6,6,7.8,9,10,11,, 
and 12. 

27. If 2 pints meke a quart, how many quarts in 8 pints ? 

— — In 12 pints ? — — in 20 pints ? in 24 pints » 

—In 248 pints? — —in 3764 pints? in 47632 pints t 

.28. Four quarts make a gallon ; how many gallons in 8 

quarts? in 12 quarts? — — in 20 quarts? in 30 

quarts? — . — in 368 quarts ? in 4896 quarts ? 

Ta 8436144 quarts? 

29. A man gave 86 apples to 5 boys ; how many apples 
would eacti boy receive? 

i Dividend. Here, dividing the 

Disbar, |V ) 86 number of the apples 

**. j . T£ . n r j (86) by the number of 

QvffMl, 17-1 Remainder. fc oy £ fa we find( ^ 

each boy's share would be 17 apples ; but there is one apple 

% 17. 6)86 In order to divides/! the apples equal- 

— ty among the boys, It is plain, wemost di- 
17 1 vulethisciMicinauiingappleUtaScpMsl 
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parti, and give one of these parts to eath of the boys. Then 
each boy 1 ! share would be 17 apples, and one nfth part of 
another apple ; which is written thus, 17 j npph-g. 

Ana. 17 J apples each. 
The 17, expressing whole apples, are called integers, (that 
is, whole numbers.) The I (one fifth) of an apple, express* 
tug part of a broken or divided apple, h called a fraction, 
(that is, a broken number.) 

Fractions, as we here see, are written with two numbers, 
one directly over the other,. with a short line between them, 
showing that the tipper number is to be divided by the 
lower. The upper Dumber, or dividend, is, in fractions, cell- 
ed the numerator, and the lower number, or divisor, is called 
the denominator. 

Note. A number like I7&, composed of integers (17) 
and a fraction, (t,) is called a mixed number. 

In the preceding example, the one apple, which was left 
after carrying the division as far as could be by whole num- 
bers, is called the remainder, and is evidently a part of the 
dividend yet undivided. In order to complete the division, 
Otis remainder, as we before remarked, must be divided into 
S equal parts; but the divisor itself expresses the number of 

{■arts. If, now, we examine the fraction, we shall see, that 
t consists of the remainder (1) for iu numerator, and the 
divisor (5) for its denominator. 

Therefore, if there be a remainder, set it down at the right 
hand of the quotient for the numerator of a fraction, under 
'which write the divisor for its denominator. 
Proof of the la»t example. In proving this example, we 

17£ find it necessary to multiply 

5 our fraction by 5; but (Jus is 

— - easily done, if we consid-r, that 

v the fraction -J expresses one 

part of an apple divided into 5 equal parts; hence, 5 times 
I is £=: 1, thai is, one whole apple, which we reserve to be 
added to the unto, saying;, 5 times 7 are 35, and one we re- 
served makes 36, &c. 

H> Eight mm drew » prize of 453 dollars in a lottery j 
how many dollars did each receive ? 



453 
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Dividend. Here, after carrying the division u 
Dinisor, 8 ) 463 far as possible by whole numbers, we 

_ 7" have a remainder of 5 dollars, which, 

Quotient, 56$ written as above directed, gives for the 

answer 56 dollars and f (rive eighths) of another dollar, 
to each man. 

IT 18. Here we may notice, that the eighth part of 6- dol- 
lars is the same as 5 times the eighth part of I dollar, that 
is, the eighth part of 5 dollars is { of a dollar. Hence, f 
expresses the quotient of 5 divided by S. 
Proof. | is 5 parts, and 8 times 5 is 40, that is, V — °i 

56 J which, reserved and sdded to the product of 8 times 

8 6, makes 53, &c. Hence, to multiply a fraction, 

we may multiply the manerqitir, and divide the 
product by the denominator. 

Or, in proving division, we may multiply the whole num- 
ber in the quotient only, and to the product add the remain- 
der ; and this, till the pupil shall be more particularly taught 
infractions, will be more easy in practice. Thus, 56x3 = 
448, and 448 -{- 5, the remainder, = 453, as before. 

31. There are 7 days in a week; how many weeks in 
365 days ? Ans. 52f weeks. 

32. When flour is worth 6 dollars a barrel, how many 
barrels may be bought for 25 dollars ( how many for 50 dol- 
lars ? for 487 dollars r for 7631 dollars f 

33. Divide 640 dollars among 4 men. 

640 + 4, or 6^>i= 160 dollars, Am. 

34. GT&H-6, orija = how many ? Am. 113. 

35. AY a = how many? 

36. i^ai — how many? 

37. Ji^A = how many? ^ Am. 384$. 
?.S. a|f *■ = how many ? 

39. *ogii = how many? 

40. a<Mfl> .ia = how many ? 

IT 19. 41. Divide 4370 dollars equally among 21 men. 

When, as in this example, the divisor exceeds 12, it is 
evident that tlie computation cannot he readily carried on in 
the mind, as in the foregoing examples. Wherefore, it is 
more convenient to write down the computation at lenylh, 
In the following in Miner ; 

.. „Google 
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OTERATIDN. We may writ* the divisor 

JKrator. DieideiN'. Quotient. and dividend u in shurtdi* 

21 ) 4370 ( 208.f r vision, but, instead or" writing 

43 th« quotient under the divi- 

■■ deiid, it will be found njni*. 

*™ convenient to set it to die 

168 riyAl Mm/. 

2 Kemomifcr. Ttkin B ,h , e dividend by 

pa'lt, we seek how often we 
can hitrc 31 in 43 (hundreds ;) rinding it to be 3 times, we 
set qowii 2 on the right hand of the dividend for the high' 
est figure in the quotient. The 43 being hundred*, it iol* 
lows, that the 2 must also be hundreds. This, however, 
we need not regard, for it is to be followed bv tens and unid, 
obtained from the tens and units of the dividend, and will 
therefore, at the end of the operation, be in the place of hun- 
dreds, as it should be. 

It is plain that 2 (hundred) times 21 dollars ought now 
to be taken out of the dividend ; therefore, we multiply the 
divisor (21) by the quotient figure 2 (hundred) now found, 
Waking 42, (hundred,) which, written under C,n 43 ij the 
dividend, we subtract, and to the remainder, 1, (hundred,) 
bring down the 7, (tens,) making 17 tens. 

We then seek how often the divisor is contained in 17, 
(tens;) finding that it will not go, we write a cipher in the 
quotient, and bring down the next figure, ranking the whole 
170. We then seek how often 21 can be contained in 170, 
and, finding it to bn 8 times, we write 8 iu tue quotient, and, 
multiplying the divisor by tnls number, we set the product, 
168, under the 170 ; then, subtracting, we find the remain- 
der to be 2, which, written as a fraction on the right hand 
of the quotient, as already explained, gives 208^ dollars, 
for the answer. 

This manner of performing the operation is called Lmrj 
Division. It consists in writing down the whale computation. 
From the above example, we derive the following 

RULE. 

I. Place die divisor on the left of the dividend, separata 
tWm by a line, and draw another line on the right of the 
dividend to separate it from the quotient. 

II. Take as many figures, ou the left of the dividend, ■» 
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contain the divisor once or more ; seek bow many times they 
contain it, and place the answer on the right hand of the 
dividend for the first figure in the quotient. 

III. Multiply the divisor by this quotient figure, and write 
the product under that part of the dividend taken. 

IV. Subtract the product from the figures above, and to the 
remainder bring down the next figure in the dividend, and 
divide the number it makes up, as before. So continue to 
do, till all the figures in the dividend shall have been brought 
down and divided. 

Note 1. Having brought down a figure to the remainder,, 
if the number it makes up be less than the divisor, write 
a cipher in the quotient, and bring down the next figure. 

Note 2. If the product of the divisor, by any quotient 
figure, be greater than the part of the dividend taken, it is an 
evidence that the quotient figure is too lojye, and must be 
diminished. If the remainder at any time be greats than 
the divisor, or equal to it, the quotient figure is tea small, and 
must be increased. 

EXAMPLES FOR PRACTICE. - 1 

1. How many hogsheads of molasses, at 27 dollars a hogs- 
head, may be nought for 6318 dollars ? 

Am. 234 hogsheads. 

2. If a man's income be 1248 dollars a year, how much 
is that per week, there being 52 weeks in a year? 

Am. 24 dollars per week. 

3. What will be the quotient of 153598, divided by 29 ? 

Ann. 5296£|. 

4. How many times is 63 contained in 30131 ? 

Am. 478J5 times ; that is, 478 times, and H of another 

' 5. What will be the several quotients of 7652, divided by 
16, 23, 34, 86, and 92 ? 

6. If a farm, containing 256 acres, be worth 7168 dollars,, 
what is that per acre ? 

7. Wh^t will be the quotient of 974932, divided by 368 ? 

Am. 3671 4ft, 

8. Divide 3228242 dollars equally among 563 men; how- 
many dollars must each man receive ? Am. 5734 dollars. 

9. If57624 be divided into 216, 586, and 976 equal partfc 
what will be the magnitude of one of each of these equal 
puts 1 
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Ant. The magnitude of one of the last of these equal parti 
will be 59^o s . 

10. How many times does 1030G03G15 contain 8315? 

Am. 320561 tunes. 

11. The earth, in its annual revolution round the sun, if 
aaid to travel 596088000 miles ; what is that per hour, then 
feeing 8766 hours in a year ? 

12. ■izafl8f* aa =bowmftny? 

13. iflj$|ijza= how many? 

14. aaJ [ p^ai. = how many? 



CONTRACTIONS IN DIVISION. 
I. When the divisor it a composite numbeb. 

TTaO. 1. Bought 15 yards of cloth for 60 dollars ; how 
much w»> that per yard ? 

15 yaUsare 3 X 5 yards. If there had been but 5 yards, 
the cost of one yard would be *£- = 12 dollars; but, as there 
are 3 times 5 yards, the cost of one yard will evidently be 
but one fAira* part of 12 dollars; that is, -^ = 4 dollars. Am. 

Hence, when the divisor is a composite number, we may, 
if we please, divide the dividend by one of the component 
parts, and the quotient, arising from lhat division, by the 
other ; the last quotient will be the answer. 

2. If a man can travel 24 miles a day, how many days 
will it take him to travel 264 miles? 

It will evidently take him as many days as 264 contains 24. 
OPERATION. 
B4 = 6 X 4. 6)264 24)264(11 days, Am. 

4)44 ° r ' 

\ 11 days. 

8. Divide 576 by 48 = (8 X «■) 

4. Divide 1260 by 63= (7 X 9.) 

5. Divide 2430 by 81. 

6. Divide 448 by 56. 

H. To divide bg 10, 100, 1000, &c. 
IT fll. 1. A prize of 2478 dollars is owned by 10 ■ 
what is each man's share ? 

„ Google 
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Each man's share will be equal to the number of ten* con- 
tained id the whole sum, and, if one of the figures be cut off 
at the right liaml, all the figures to the left may be consid- 
ered so many tern; therefore, each man's share will be 
247-ft dollars. 

It is evident, also, that if 2 figures had been cut off from 
the right, all the remaining figures would have been so ma> 
By hundreds; if 3 figures, SO many thfiuxmda, &c. Hence 
we derive this general Rule Jot dividing bg 10, 100, 1000, 
&c : Cut off from the right of the dividend so many figures 
as there are ciphers in the divisor ; the figures to the left 
of the point will express the quotient, and those to the rigkl, 
the remainder. 

2. In one dollar are 100 cents ; how many dollars in 42400 
cents? An*. 424 dollars. 

424100 Hel * * e < Kvisor ' 8 10 °i we ,nt-refore cut » ffa 

■ ficpires on the right hand, and all the figures to the 

» left (424) express the dollars. 

8. How many dollars in 34567 cents ? 

Am. S-lb-flh **fl»rs. 
4. How many dollars in 4667840 cents ? 
6. How many dollars in 345600 cents? 

6. How many dollars in 42604 cents ? An*. 426^^ 

7. 1080 mills make one dollar ; how many dollars in 4000 
mills? in 25000 mills > in 845000? 

8. How many dollareiub487 mills? Ana. 6-f % dollars. 

9. How many dollars in 42663 mills ? in 868450 

mills ? in 96842378 mills ? 

10. In one tent ar? 10 mills; how many rents in 40 

mills? in 400 mills? in 20 mills? in 468 

mills ? in 4764 mills ? in 34640 mills t 

III. When there are ciphers on the right hand of the divisor. 
7 U. 1. Divide 480 dollars among 40 men ? 

In this example, our divisot 

IW (10 X 4 =40;) wemay.there- 

12 doll*. An*. fore, divide by Me. component 

part, (10,) and that quotient by 

the other, (4 ;) 'out to divide by 10, we have seen, is but to 

cut off the right hand figure, leaving the figures to the left 
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tithe point for the quotient, which ire divide hj 4, ted the 
Work is dune. It is evide.it, that, if our divisor had beet 
400, we should have cut oif 2 figure*, and have divided in 
the Bane manner) if 4000, 3 figure*, &c Hence this gene* 
1*1 Role :— When there are cipher* « te< riyA/ Asm* «/ the t> 
*<sor, cut them off, and also as many places In the dividend; 
divide the remaining figures in the dividend by the remain* 
rag figures in the divisor; then annex the figure I, cut off 
from the dividend, to the remainder. 
8. Divide 748346 by $000. 
Dividend. 
, £M*Dr,e]000)T48|34B. 

Qmticnt^— 434fi Remainder. A*. MlliS 
3. Divide 46720367 by 4200000, 
Dividend. 
42|OOOOd)407j2O367(n£&!i"A Qaotienl. 
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4. flow many yards of cloth can be bought ft* S4G80Q 

dollars, at 20 dollars per yaid ? 
6. Divide 7M2B400 by 900000. 

6. Divide 346006000 by 84000. 

7. Divide 4ti80000 by 30, 200, 1008, 200OT, SOD, 40*0^ 
60, 600, 70000; and 80. 



fifOCTUfflttENT To SKVmflQffk 

^CEHTlOMB. 
1. What to division ? 2. In what does the proeem of dv 
-rfcton consist ? ». Division is the receweef what ? 4. What 
is the number to be divided called, and to what dees it an- 
swer in multiplication ? & What is the number to dwtdk 
by called, and to what does it answer, &s. t 6. Whet is the 
rtrttfi Ot tUiwtr eaM, &c. ? 7. What is the *m» «f dirt 
•ion, and what does it show ? 8. What is the other way of 
expmsiDg division ? 9. What is s&orf (fcwtm, and how to 
E 
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it performed? 10. How is division proved? 11. How is 
multiplication proved? 12. What are integers, or whole 
numbers? 13. What are fractions, or broken numbers? 
14. What is a mixed number ? 15. When there is any thing 
left after division, wbat is it called, and hoi/ is it to be 
written? 16. How are fractions written? 17. What U 

the upper number called? 18. the lower number? 

19. How do yon multiply a fraction ? 20. To what do the 
numerator and the denominator of a fraction answer in di- 
vision ? 21. What is long division? 22. Rule? 23. When 
the divisor is a composite number, bow may we proceed ? 
24. When the divisor is 10, 100, 1000, &c., how may the' 
operation be cont-acted ? 25. When there are ciphers at 
the right hand of the divisor, how may we proceed ? 

EXERCISES. 

1. An array of 1500 men, baving plundered a city, took 
2625000 dollars', what was each man's share? 

2. A certain number of men were concerned in the pay- 
ment of 18950 dollars, and each man paid 25 dollars ; what 
was the number of men ? 

3. If 7412 eggs be packed in 34 baskets, how many in a 
basket? 

4- What number must I multiply by 135 that the pro- 
duct may be 505710 ? 

5. Light moves with such amazing rapidity, as to paw 
from the sun to the earth in about the space of 8 minutes. 
Admitting the distance, as usually computed, to be 95,000,000 
miles, at what rate per minute does it travel ? 

6. If the product of two numbers be 704, and the multi- 
plier be II, what is the multiplicand i Ana. 64. 

7. If the product be 704, and the multiplicand 64, what 
is the multiplier? Ana. 11. 

8. The divisor is 18, and the dividend 144; what is the 
quotient ? 

9. The quotient of two numbers is 8, and the dividend 
144 ; what is the divisor f 

10. A man wishes to travel 585 miles in 13 days ; how 
far must he travel each day? 

11. If a man travels 45 miles a day, in bow many day* 
will he travel 685 miles ? ; 

!■::■ .. ,,GOOglC 
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12. A man sold 36 cows for S60 dollars ; how much nu 
that for each cow ? 

13. A man, selling his cows for 16 dollars each, received 
for all £60 dollars ; how many did he sell ? 

14. If 12 inches make a foot, how many feet are there in 
864812 inches ? 

15. If 364S12 inches are 30401 feet, how many inches 
make one foot ? ■ 

16. If you would divide 48750 dollars among 50 men, 
how many dollars would you give to each one ? 

17. If you distribute 48750 dollars among a number of 
men, in such a manner as to give to each one 975 dollars, 
how many men receive a share ? 

18. A man has 17484 pounds of tea in 186 chests; how 
many pounaB-in-c«lk _chest? 

19. A man would put up 17484 pounds of tea into chests 
containing 94 pounds each; how many chests must he have ? ^ 

20. lo a certain town there aje 1740 inhabitants, and 12 
persons in each bouse ; how many houses are there ?— -in 
each house are 2 families ; how many persons in each family? 

21. If 2760 men can dig a certain canal in one day, how 
many days would it take 46 men to do. the same ? How 
many men would it take to do the work in 15 days? 

— — in 5 days ? in 20 days? — — in 40 days? 

in 120 days? 

22. If a carriage wheel turns round 32870 times in run- 
ning from New York to Philadelphia, a distance of 95 miles, 
how many times does it turn in running 1 mile ? Am. 346. 

23. Sixty seconds make one minute ; how many minutes 

in 3600 seconds ? in 86400 seconds ? in 604800 

seconds? in 2419200 seconds? 

24. Sixty minutes make one hour; how many hours in 

1440 minutes ? in 10080 minutes ? in 40320 

minutes ? in 525960 minutes ? 

25. Twenty-four hours make a day; how many days in ' 
168 hours? in 672 hours? in 8766 hovrs? 

26. How many times can I subtract forty-eight from four 
hundred and eighty? 

27. How many times 3478 is equal to 47854 ? 

28. A bushel of grain is 32 quarts; how many quarts must 
I dip out of a chest of grain to make one half (J) of a 

bushel ? for one fourth (£) of a bushel ? for one 

eighth (i) of a bushel *> Am. to the latt, 4 quarts. 
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£9, Haw many i» £ of «a? ~™$ f48? -iof 

«7? iof 345878? £ of 204030648* 

. _ 4m. la (A« lut, 102016834. 

80. How many wajnuta me one third p«it (J) of 3 w*l* 
nats? — — lof6 walnuts? ,*_$«ri2? — -totlOf 

— *of45? Jof 300? $ of 478? -™~ * 

of 3456320? 4*. to lA-fe*, 1152106*. 

81. What js^ of 4? £of20? * of 320? . .* 

0(7843? ^». (# (Ae to, imo}* 



MTOOBfiLftHBOPg QUESTIONS, 

Invoking the Principle* vf the preceding Rule*. 

ffau- The preceding rales, viz. Numeration, Addition, 
4> Subtraction, Multiplication, and Division, are called the F\m- 
dme*tnl B'dea of Arithmetic, because they are the foun- 
dation of all other rules. 

1. A man bought a chaise for 118 dollars, and a hone for 
142 dollars; what did they both coat ? 

9. If a bene and chaise cost 360 dollars, and the chaise 
cost 818 dollars, nhatisthe cost of the horse? If the horse 
cost 143 dollars, what is the cost of the chaise ? 

8. If the sum of 2 numbers be 487, and the greater num- 
ber be 348, what is the less number ? If the less number 
be 130, what is the greater number? 

4. If the minuend be 7842, and the subtrahend 3481, 
what is the remainder? If the remainder be 4361, end the 
minuend be 7842, what is the subtrahend? 

IT S3. When the minuend and the subtrahend are given, 
how do you find the remainder ? 

When the minuend and remainder are given, how do job 
find the subtrahend? 

When the subtrahend and the remainder are given, how 
do you find the minuend ? 

When von have the nun of two numbers, and one of then 
given, how do von find the other ? 

When you have the greater of two numbers, and their 
difference given, how do you find the lest number i 

When you have the leu of two numbers, and their rfj^ar* 
me$ given, how do you find the great* number ? 
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5. The sum of two numbers is 48, and one of the number! 
is 19; what is the other? 

6. The greater of two numbers is 29, and their difference 
10 ; what is the less number ? 

7. The Jess of two numbers is 19, and their difference is 
10; what is the greater? 

8. A man bought 5 pieces of cloth, at 44 dollars t, piece; 
974 pairs of shoes, at 3 dollars a pair; 600 pieces of calico, 
at 6 dollars a piece ; what is the amount ? 

9. A man sold six cows, worth fifteen dollars each, and & 
yoke- of oxen, for 67 dollars; in pay, he received a chaise, 
worth 124 dollars, and the rest in money ; how much money 
did he receive ? 

10. What will be the cost of 16 pounds of butter, at 13 
cents per pound ? 

11. How many bushels of wheat can yon buy for 487 
dollars, at 2 dollars per bushel ? 

IT 24. Wheu the price of one pound, one bushel, &c. of 
any commodity is given, how do you find the cost of any 
number of pounds, or bushels, &c. of that commodity? If 
the price of the 1 pound, &c. be iu cents, in what will the 

whole cost be? If in dollars, what? if in shillings? 

if in pence ? &c. 

When the cost of any given number of pounds, or bushels, 
&c. is given, how do you find the price of one pound or 
bushel, &c. la what kind of money will the answer be ? 

When the cost of a number of pounds, &c is given, and 
also the price of one pound, &c, how do you tir.J the num- 
ber of pounds, &.c. i 

12. When rye is 84 cents per bushel, what wilt be the cost 
of 948 bushels ? how many dollars wiil it be ? 

13. If 64S pounds of tea cost 284 dollars, (that is, 28400 
cents,) what is the price of one pound ? 

When the factors are given, how do you find the product? 

When the product and one factor are given, how do yoi 
find the other factor ? 

When the divisor and quotient are given, how do you 
find the dividend ? 

When the dividend and quotient are given, how do yoi 
find the divisor ? 

14. What is the product of 754 and 25 ? 

E- 
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15. What number, multiplied by 25, will produce 1B850? 

16. What number, multiplied by 754, will produce 18660-? 
IT. If a man save six cent* a day, bow many cent* would 

he save in a year, (365 days,) I how many in 45 

fears f how many dollars would it be ? how many cows 
could he buy with the money, at 12 dollars each ? 

Am. to the last, 82 cows, and 1 dollar 50 cents remainder. 

18. A boy bought a number of apples ; he gave away tea 
of them to his companions, and afterwards bought thirty-four 
more, and divided oue half of what he then hid among four 
companions, who received 8 apples each ; how many apples 
did the boy first buy ? 

Let the pupil tike the last number of apples, 8, and re- 
verse the process. An*. 40 apples. 

19. There is a certain number, to which, if 4 be added, 
and 7 be subtracted, and the difference be multiplied by 8, 
and the product divided by 3, the quotient will be 64 ; what 
is that number I Asa. 27. 

20. A chess board has 8 rows of 8 squares each j how 
many squares on the board? 

* M. 21. There is a spot of ground 5 rods long, and 3 
rods wide ; how many square rods does it contain ? 

■ rr Note. A square rod is a 
square (like one of those in 
the annexed figure) meas- 
uring a rod on each side. 
By an inspection . of the 
figure, it will be seen, that 
there are as many squares 
in a row as rods on one side, 
and that the number of rows 

is equal to the number of rod* on the other auk ; therefore, 

■ x S — 15, the number of squares. 

Am. IS square rods* 

A figure like A, 6, C, D, having its opposite sides equal 
and parallel, is called a parallelogram or oblong. 

S3. There is an oblong field, 40 rods long, and 24 rods 
wide; how many 'square rods does it contain? 

S3. How many square inches in a board 12 inches long, 
■fid 12 inches broad? Am. 1*4, 

/ 
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94. How many square feet in a board 14 leet long and t 
feet wide i 

25. A certain township is lis miles square; how many 
square miles does it contain ? Am. 36. 

26. Amen bought a farm for 22464 dollars; hesoldonehalf 
of it for 13480 dollars, at the rate of 20 dollars per acre; hew 
many acres did he buy? aud what did it cost him per acre? 

37. A boy bought a sled for 86 cents, and sold it again for 
8 quarts of walnuts ; he sold one half of the nuts at 13 cents 
a quart, and gave the rest for a penknife, which he said for 
84 cenLs; bow many cents did he lose by his bargains? 

39. In a certain school-house, there are 5 rows of desks; 
la each raw are six seats, and each seat will accommodate 
3 pupils ; there are also 3 rows, of 3 seats each, of the 
same size as the others, and one long seat where 8 pupils 
nay sit; how many scholars will this house accommo- 
date? Ami. SO. 

"29. How many square feet of boards will it take for the 
floor of a room 1G feet long, and 15 feet wide, if we allow 
12 square feet for waste ? 

30. There is a room 6 yards long and 5 yards wide ; how 
many yards of carpeting, a yard wide, will be sufficient to co»er 
the floors, if the hearth and fireplace occupy 3 square yards ? 

31. A board, 14 feet long, contains 28 square feet; what 
is it* breadth ? 

33. How many pounds of pork, worth 6 cents a pound, 
can be bought for 144 cents ? 

%3. How many pounds of butter, at IS cents per poimd, 
must be paid for 26 pounds of tea, at 43 cents per pound ? 

34. 4 + S-f- 6 + 1+8 = how many? 

35. 4 + 3+10 — 2— 4+6 — 7 = bow many? 

36. A man divides 30 bushels of potatoes among 3 poor 
men ; how many bushels does each man receive I What is 
(of thirty? How manv are ^ {two thirds) of 30? ' 

3T7. How many are me third (£) of 3 ? "of 6 ? 

——of 9? of282? -of456743I3? 

38. How many are (too thirds (3) of 3 ? of 6 r 

^of9? of292» of45674312r- 

39. How many are $ of 40 ? fof40? 4 of 

CO? -^-JefSO? ■ 2of8Q? ™ 0*134? of 

246876 ? — J of 34(1876 ? 

40. Horwman'yis£ofSO? — *of80? goflOO? 

41. An inch is one twelfth part (-jtj) of afoot; how away 
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feet in 12 inches? in 24 inches? in 3fi inches? 

in 12243648 inches? 

42. If 4 pounds of tea cost 128 cents, what docs 1 pound 

cost ? 2 pounds ! ■ 3 pounds ? 5 pounds ? 

100 pounds ? 

43. When oranges are worth 4 cents apiece, how many 
can be bought for four pistareens, (or 20 cent pieces?) 

44. The earth, in moving round the sun, travels at the 
rate of 68000 miles an hour ; how many miles does it travel 
in one day, (24 hours f) how many miles in one year, (365 
days ?) and how many days would it take a man to travel 
this last distance, at the rate of 40 mites a day ? how many 
years ? Ann. to the last, 40800 years. 

45. How much can a man earn in 20 weeks, at 80 cents 
per day, Sundays excepted ? 

46. A man married at the age of 23 ; be lived with his 
wife 14 years ; she then died, leaving him a daughter, 12 
years of age ; 8 years after, the daughter was married to a 
man 5 years older than herself, who was 40 years of age 
when the father died ; how old was the father at bis death? 

Ans. 60 years 

47. There is a field 20 rods long, and 8 rods wide ; how 
many square rods does it contain ? Am. 160 rods. 

48. What is the width of a field, which is 20 rods long, 
and contains 160 square rods ? 

49. What is the length of a field, 6 rods wide, and con- 
taining 160 square rods ? 

60. What is the width of a piece of land, 25 rods long, 
and containing 400 square rods ? \ \ 



compound rroMBE»s. 

IT A6. A number expressing things of thelatne, kind is 
called a simple number ; thus, 100 men, 66 years,- 75 cents, 
are each of them simple numbers ; but when a number ex- 
presses things of different kinds, it is called a compound moo- 
ter ; thus, 43 dollars 25 cents and 3 mills, is a compound 
number; so 4 years 6 months and 3 days, 46 pounds T 
■hillings and 6 pence, are compound numbers. 

Note. Different kinds, or names, are usually called d</> 
ttretU daummationt. 
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FEDERAL MONET. 

Federal money Is the min of tho United State* Th* 
kinds, or denominations, are eagles, dollar*, dime*, cents, 
and mills. 

10 mills are equal to - 1 cent 

10 cents, (—100 mills,) - * ?s 1 dime- 

10 dimes, (=■- 1W cents— IQOOmilla,) 7 al dollar. 

10dol!srs,(— 100 dimoa— lOOOcento— lOOOOmills)^ Jea^a.' 

Sign. This character, $ , placed before a number, shows 
it to express federal nwney. 

***hn, kc it Ts plain, that tlie relative value of milts, cents, 
dimes, dollars and eajdes corresponds to the orders of units, 
tens, hundreds, &c in simple numbers. Hence, they may 
be read either in the lou>e*t denomination, or partly in a 
higher, and partly In the tomes* denomination. Thus : 

m ' i -~ '■■, •■ h 

34 C 52 maybe read, 34652 mills; or 3465 cents and 2 mills; 
or, reckoning the eagles tens at dollars, and the dimes fens 
of cents, which is the usual practice, the whole may be 
read, 34 dollars 65 cents and 2 mills. 

For ease in calculating, a point (') called a Beparatrixrf 
is placed between the dollars and cents, showing that all the 
figures at the left hand express dollars, while the two first 
figures at the right hand express cents, and the third, mills. 
Thus, the above example is written $34'652; that is, 34 
dollars 65 cents 2 mills, as above. As 100 cents make a 
dollar, the cents may be any number from I to 99, often re- 
quiring two figures to express them ; for this reason, itco 
places are appropriated to cents, at the right hand of the 
point, sod if the number of cents be lets than ten, requiring 
out one figure to express them, tlie ten's place must be filled 
with a cipher. Thus, 2 dollars and 6 cents are written 2*06. 
10 mills make a cent, and consequently the mills never ex- 
ceed 9, and are always expressed by a single figure. Only 

* The enjlo ia a fold ma, Ihn dollar wl dime are lilntr coiM. lie cent i» a 
topper coin. The milt in oiilv fefttffwp, ihwc bring no min of thai denomina- 
tion. Then are kaireaglw.'hajfdollan, half diem, »ml inlf emu, njaimn* ' 
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Wt« place, therefore, is appropriated to mills, that is, the 
place immediately following cents, or the third place from 
the point When there are no cents to be written, it is evi- 
dent that we must write (too ciphers to fill up the places of 
cents. Thus, 2 dollars end 7 mills are written 2'007. Six 
cents are written '06, and seven mills are written '007. 

Note. Sometimes 5 mills =J a cent is expressed frac- 
tionally : thus, '125 (twelve cents and five mills) is ex- 
pressed 12], (twelve and a half cents.) 

17 dollars and 8 mills are written, 17'008 
4 dollars and 5 cents, ----- 4'05 

24 dollars, 

9 cents, --------- -og 

4 mills, --- *004 

6 dollars 1 cent and 3 mills, - - - G'013 

Write down 470 dollars 2 cents ; 342 dollars 40 cents 
and 2 mills ; 100 dollars, 1 cent and 4 mills ; 1 mill ; 2 
mills; 3 mills; 4 mills; £ cent, or 5 mills ; 1 cent and 1 mill ; 
2 cents and 3 mills ; six cents and one mill ; sixty cents and 
one mill; four dollars and one cent; three cents; live cents;. 
nine cents. 



REDUCTION OF FEDERAL MONEY. 

TT 37. How many mills in one cent ? in 2 cents ? 

ie 3 cents? in 4 cents ? inOcents? in9 

cents? in 10 cents? in 30 cents? in 78 

cents ? in 100 cents, (=s 1 dollar) ? in 2 dollars ? 

1 in 3 dollars ? in 4 dollars ? in 484 cents ? 

. in 563 cents ? ■ ■ in 1 cent and 2 mills ? in 4 

cents and 5 mills ? 

How many cents in 2 dollars ? in 4 dollars ? ■ in 

8 dollars ? in 3 dollars and 1 5 cents ? in 5 dol- 
lars and 20 cents ? in 4 dollars and 6 cents ? 

How many dollars in 400 ccn's ? in 600 cents ? 

in 380 cents ? in 40765 cents ? How many 

cents in 1000 mills? How many dollars in 1000 mills? 

in 3000 mills ? in SOO'o mills? in 4378 

mills ? in 846732 mills ? 

This changing one kind of money, eye. into another kind, with- 
out altering the value, is called Reduction. 
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As there ave 10 mills in one cent, it is plain that cents an 
changed or reduced to mills by multiplying them by 10, tha 
is, by merely annexing a cipher, (II 12.) 100 cents make a 
dollar; therefore dollars are changed to cents by annexing 2 
ciphers, and to mills by annexing 3 ciphers. Thus, 16 dollar! 
= 1600 cents = 16000 mills. Again, to change mills back 
to dollars, we have only to cut off the three right hand 
figures, (IT 21 ;) and to change cents to dollars, cut off the 
two right hand figures, when all the figures to the left will be 
dollars, and the figures to the tight, cents and mills. 

Reduce 3-1- dollars to cents. Am. 3400 cents, 

Reduce 240 dollars and 14 cents to cents. 

Am. 24014 cents. 

Reduce $ 748' 143 to mills. Ana. T4S143 mills. 

Reduce 748143 mills to dollars. Ana. $748'143. 

Reduce 3467-189 mills to dollars. Ana. 3467*489. < 

Reduce 48742 cents to dollars. Ana. $4S7'42. 

Reduce 1234678 mills to dollars. 

Reduce 3469876 cents to dollars. 

Reduce $ 4867*467 to mills. 

Reduce 984 mills to dollars. Ant. $'984 

Reduce 7 mills to dollars. Am. $ '007 

Reduce $'014 to mills. 

Reduce 17846 cents to dollars. 

Reduce 984321 cents to mills. 

Reduee 9617J cents to dollars. Ana. $ 96'ITJ. 

Reduce 2064J cents, SOS cents, 106 cents, 921£ cents, 
500 cents, 726j cents, to dollars. 

Reduce 86753 mills, 96000 mills, 6042 mills, to dollars. 



ADDITION AND SUBTRACTION OF FEDERAL 
MONEY. 

TT fl9. From what has been said, it is plain, that we may 
readily reduce any sums in federal money to the same de- 
nomination, as to cents, or mills, and add or subtract them, 
as simple numbers. Or, what is the same thing, we may 
set down the sums, taking care to write dollars vnder dollars, 
cents under cents, and mills under mills, in, such order, that the 
separating points of the ssveral numbers shall fall directly under 
each other, and add them up as simple numbers, placing tha 
uporatrix in the amount directly under the other points. 
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Whs* & the wnwiBt of $<8T*644, #132*087, $4*04, 

mJ $B**'102? Au. fMTnk. 

OT«RATloN. OTEKATlOTt. 

487643 mills. ! of, $4*7*643 

132007 mills. $ 132*007 , 

4040 mills. $ 4*04 

264108 mills. * g64<laa 

sOnttstf, 687792 mills, US $ 837*702. $ 887*782 lissoMSt 

1. Bought 1 barrel of flour for 6 dollars 76 cents, 10 
pounds ef coffee for 2 dollars 30 cents, 7 pounds of sugar 
for 92 cents, 1 pound of raisins for 12 J cents, and 2 oranges 
ford cents; what watt the whole amount? Am. $ 10'lfifi. 

S. A man is indebted to A, $ 237<62 ; to B, $ 350 j to C, 
$86*12 J; to D, $9*62^; and to E, $0'834; what is the 
amount of his debts? An. $634*304. 

3. A man has three notes specifying the following sums, 
viz. three hundred dollars, fifty dollars sixty cents, and 
nine dollars eight cents ; what is the amount of the three 
notes? Am. $359*68- 

4. What is the amount of $56*18, $7'37£, $380, 
$•'287, $17, and $90413 ? 

5. Bought a pair of oxen for $ 76*60, a horse for $ 85, 
tad a cow for $ 17*25 ; what was the whole amount? 

6. Bought a gallon of molasses for 28 cents, a quarter of 
tea for 37j cents, a pound of salt pet re for. S4 cents, 2 ya'ds 
of broadcloth tor 1 1 dollars, 7 yards of flannel Ibf 1 dollar 
62£ cents, a skein of silk for 6 cents, and a stick of twist for 
4 cents ; how much for the whole ? 



SUBTRACTION OP FEDERAL MONEY. 

7. A row gave 4 dollars 75 cents for a pair ef boots, ami 
C dollars 12$ cents for a pair of shoes; Lew much did the 
•vets east him mora tka the shoes ? 

OTteRATION. OPERATIOB. 

4750 mills. or, $4'W 

MW mills. $2*135 

2625 mills — $XG2& fiu. $2*625 Jm. 
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8. A man bought a cow for eighteen dollars, and told her 
•gain for twenty-one dollars thirty-seven and a half cents; 
how much did be gain f Ant. $3'37fi. 

9. A man bought a horse for 82 dollars, and sold him 
again for seventy-nine dollars seventy-five cents ; did he gain 
or lose ? and bow muck ? Ant. He lost $ 2*25. 

10. A merchant bought a piece of cloth for $ 176, which 
proving to have been damaged, he is willing to lose on it 
$16*50; what must he have for it ? Am. $159'50. 

11. A man sold a farm for $ 5400, which was $725*37$ 
more than he gave for it; what did he give for the farm? 

12. A man, having $500, lost 83 cents; how much bad 
be left? 

13. A man's income is $1200 a year, and he spends 
$ 800*35 ; how much does he lay up ? 

14. Subtract half a cent from seven dollars. 

15. How much must you add to $ 16*82 to make $M> 

16. How much must you subtract from $250, to leave 
$87*14? 

17. A man bought a barrel of flour for $ 6*25," 7 pounds 
of coffee for $ 1*4,1 ; he paid a ten dollar bill; now much 
must he receive back in change ? 



MULTIPLICATION OF FEDERAL MONEY. 

11 29. 1. What will 3 yards of cloth cost, at $4'6X^ a 
yard? 

OPERATION. $ 4*625 are 4625 mills, which. 

$ 4*625 multiplied by 3, the product ia 

3 13S7S mills. 13875 mills may 

— - now be reduced to dollars by 

$ 13 875, the answer. placing a point between the third 
and fourth figures, that is, between the hundreds and thou- 
sands, vfhich is pointing off as many places for cents and 
mills, in the product, is there are places of cents and mills 
in the sum given to be multiplied. This is evident ; for, y 
1000 mills make 1 dollar, consequently the thousand] .in 
13875 mills must be so many dollars. 
2. At 16 cents a pound, what will 123 pounds of butter 



. „ Google ' 



7. 



IfOT.TIPLIOATIOS OF FEDERAL MONEY. 1129. 

OTERATI0N. As the product of 

123, the number of pounds. ™7 » wo numbers 

16 cents, the price per pound. wiH be *e same,- 

-. — — whichever of them 

738 be made the miilti- 

123 plier, therefore the 

$ ismithe answer. qmntitr, being the 

v ' , larger cumber, is 

made the multiplicand,, and the price the multiplier. 

. 123 times 16 cents is 1968 cents, which, reduced to dollars, 

is $ 19'68. 



From the foregoing examples it appears, that tho multi- 
plication of federal money does not differ from the multipli- 
cation of simple numbers. The product will he the answer in 
the lowest denomination contained in the given sum, which may 
then be reduced to dollars. 

EXAMPLES FOR PRACTICE. 

3. What will 250 bushels of rye come to, at $0<88£ per 
bushel? ' Ana. $221 '25. 

4. What is the value of 87 barrels of flour, at $ 6*37$ a 
barrel? 

5. What will be the cost of a hogshead of molasses, con- 
taining 63 gallons, at 28£ cents a gallon ? Ans. $ 17'955. 

6. If a man spend 12£ cents a day, what will that amount 
to in a year of 365 days ? what will it amount to in 5 
years? Ans. It will amount to $228'12£ in 5 years. 

7. If it cost $ 36'75 to clothe a soldier 1 year, how much 
will it cost to clothe an army of 17800 men ? 

Ans. $654150. 

8. Multiply $ 367 by 46. 

9. Multiply $ 0*273 by 8600. 

10. What will be the cost of 4848 yards of caljco, at 25 
cents, or one quarter of a dollar, per yard? Ans. $1312. 

Note. As 25 cents is just J of a dollar, the operation in 
the above example may be contracted, or made shorter ; for, 
at one dollar per yard, the cost would be as many dollars as 
there are yards, that is, $ 4848 ; and at one quarter (£) of a 
dollar per yard, it is plain, the cost would be one quarter (J) 
a* many dollars as there are yards, that is, ■«/*— $1312. 

/ 
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Wlien one quantity is contained in another exactly 2, 8, 4, 
5, &c. times, it is called an aliquot or even part of that quanti- 
ty ; thus, 25 cents is an aUqunt part of a douar f because 4 times 
25 cents is just equal to 1 dollar ; and 6 pence is an aliquot 
part of a shilling, because 2 times six pence just make 1 
shilling. The following table exhibits some of the aliquot 
parts of a dollar : 

tabi.1?. From the illustration of the last 

**»■ , example, it appears, that, when the 

50 = i of a dollar. price per yara ^ j^^j &c _ is one of , 

33$ = $ofa dollar. t these aliquot parts of a dollar, the 
25 =}ofa dollar. cost may be found, by dividing the 
20 =. \ oja dollar. given number of yard*, pmmds, &c. 
12+ zz i of a dollar. by that number which it takes of 

- , , _» _ j. n ' the price to make 1 dollar. If the 

? £ f t *%?' P ri ™ bc 60 cent «i we di "de by 2 ; 
5 —&oJ adatlar. }f 25cts.by4; if 12$ cts. by 8, &c 
This manner of calculating the cost of articles, by taking 
aliquot parts, is usually called Practice. 

11. What is the value of 14756 yards of cotton cloth, at 
12$ cents, or $ of a dollar, pec yard? 

By practice. fly multiplication. 

8)14756 14756 • 



$ 1844'500 Am. as before. 

12. What is the cost of 18745 pounds of tea, at $ '50, = * 
dollar, per pound? Am. $9372*50 

IS. What is the value of 9366 bushels of potatoes, at 33$ 
cents, or $ of a dollar, per bushel ? Juym s= $ 3122 Am* 

14. What is the value of 48240 pounds of cheese* at 
$ '06$, = ^ of a dollar, per pound ? Am. $ 3015. 

15. What cost 4870 oranges, at 5 cents, =Ja of a dollar, 
apiece ? Ant. $ 243'50 

16. What is the value of 151020 bushels of apples, at 20 
cents, = i of a dollar, per bushel ? Am. $ 30204. 

17. What will 264 pounds of butter cost, at 12$ cents 
per pound? Am. $33. 

18. What cost 3740 yards of cloth, at $ 1<25 per yard i 
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4) $ 3740 = cost at $ V per yard. 
935 = cost at $ '25 per yard. 

Aw. $ 4675 = cost at $ 1'25 per yard. 
19. What is the cost of 8460 hats, at $1*12 J apiece I 

' at $ 1'50 apiece ? at $ 3<20 apiece ? ——at 

$4*061 apiece? 

Am. $9517'50. $12690. $27072. $34368*75. 

1T 30. To find the value of ankles told by the 100, or 1000. 
1. What is the value of 865 feat of timber, at $5 per 
hundred t 

Were the price $5 

OK3"™H. per foot, it fa plain, to 

^ value would be 865 X 

$5= $4325; but the 

$ 4325 = tahe at $ 5 per foot, price is $ 5 for 100 feet ; 
consequently, $ 4325 is 
100 times the true value of the timber ; and therefore, if we 
divide this number ( $ 4325) by 100, we stall obtain the 
true value; but to divide by 100 is but to cut off the two 
right hand figures, or, in federal money, to renuyre the separa- 
tive ttoo,figures to the left. Am. $ 43'25. 
It is evident, that, were the price bo much per thousand, 
the same remarks would apply, with the exception of cutting 
off three figures instead, of two. Hence we derive the 
general Rule for finding the value of articles sold by the 100, 
or 1000 : — Multiply the number by the price, and, if it be 
reckoned by the ICO, cut off the two right hand figures, and 
the product wilt be the answer, in the same kind or denomi- 
nation as the price. If the article be reckoned by the 1000, 
cut off the three right hand figures. ; 
, EXAMPLES FOB PRACTICE. 

2.' What is the value of 4250 feet of hoards, at $ 14 per 
1000 ? Am. 59 dollars and 50 cents- 

OPERATION. 
4250 

$ 14 In this example, because the price fa at 

{"iynjirt w muchper 1000 feet, we divide by 1000, 

4250 or cut three figures. 

$59*500 

^ !■::■ . .C.OO^Il.' 
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3. What will 3460 feet of timber come to, at $4 per 
hundred ? 

4. What will 24650 bricks come to, at 5 dollars per 1000 ? 

5. What will 4750 feet of boards come to, at $ 12*25 per 
1000 ? Ant. 5S<I87. 

6. What will 38600 bricks cost, at J)4'75 per 1000? 

7. What will 46590 feet of boards cost, at $ 10'6& per 
1000? 

8. What will 75 feet of timber cost, at $4 per 100? 

9. What is the value of 4000 bricks, at 3 dollars per 1000 ? 



DIVISION OF FEDERAL MONEY. 
IT 31. l.'IfB yards of cloth cost $5'25,whatisthatay&rd? 

OPERATION. *f 2 . 6 . *■ *l 5 f£> 

3)5'25 which divided by 3, the 

quotient is 1.75 cents, 

Awtoer, 115 cents, = $1'75. which, reduced to dollars, 
is $ 1'75, the answer. 

2. Bought 4 bushels of corn for $ 3 ; what was that a 
bushel ? ■ 

4 Is not contained in 3 ; we may, however, reduce tl,j 
$ 3 to cents, by annexing two ciphers, thus : 

°^Q.nn tON 300 cents diTided b y *> toe quotient 

'___ » 8 78 cento > toe price of each bush, of 

Ant. '75 cents. w>rn. 

3. Bought 18 gallons of brandy, for $ 42'75 ; what did it 
cost a gallon ? 

OPERATION. 
18)42'75(2375 mills, = $ 2'375, the answer. 
36 

67 $42<75 is 4275 cents. ' AfteT bringing 

54 down the last figure in the dividend, ana 

--— dividing, there is a remainder of 9 cents, 

^f~ which, by annexing a cipher, is reduced 

1 26 to mills, (90,) in which the divisor Is con- ■ 

90 tained 5 times, which is 5 mills, and there 

90 is no remainder. Or, we might have re* 

duced $'42'75 to mills, before dividing, by 

annexing a cipher, 42750 mills, which, 
divided by 18, would have given the same result, 2375 mills, 
which, reduced to dollars, is $ 2'376, the answer. 
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j 4. Divide $ 59'387 by 8. 
OPERATION. 
_8)59<387 

Qa*He*t, 7'423£, (hat is, 7 dollars, 42 cento, 3 mills, and | 
of soother mill. The f is the remainder, after the last di- 
vines, written- over the divisor, and expresses such fractional 
part of an other mill. For all purposes of business, it will be 
sufficiently exact to carry the quotient only to nulls, as the 
parts of a mill are of bo little value as to. be disregarded. 
Sometimes the sign of addition {-|-) is annexed, to show that 
there is a remainder, thus, $ 7'423 -j-. 

RULE. 

From the foregoing examples, it appears, that division of 
federal money does not differ from division of simple num- 
bers. Tht quotient will be the answer in the lowest denoimna- 
Htnm the given two, which may then be reduced to dollars. 

Note. If the sum to be divided contain only dollars, or 
dollars and cents, it may be reduced to mills, by annexing 
■ ciphers, before dividing ; or, we may first divide, annexing 
ciphers to the remainder, if there shall be any, till it shall 
be reduced to mills, and the result will be the same. 
EXAMPLES FOR PRACTICE. 

5. If I pay $468*75 for 750 pounds of wool, what is the 
value of 1 pound ? Am. $ 0*625 ; or thus, $ 0'62 j, 

6. If a piece of cloth, measuring 125 yards, cost $181'25, 
what is that a yard ? Ara. $ 1'45. 

7. If 536 quintals of fish cost $ 1913*52, how much iBtnat 
a quintal ? Ana. $ 3'57. 

8. Bought a farm, containing 64 acres, for $ 3213 ; what 
did h cost me per acre ? Am. $ 38*25. 

9. At $ 954 for 3816 yards of flannel, what is that a yard r 

Ana. $0*25. 

10. Bought 72 pounds of raisins for $8; what was that 
a pound ? fy = no w m,lcn ■ 

Ana. fonitt; or, $0'I11-K 

11. Divide $12 into 20*0 equal parts; how much is one 
of the parts? M, = how much ? Am. $0*006. 

13. Divide j 30 by 750. ^ = how much ? 

13. Divide $60 by 1200. -gJU = how much ? 

14. Divide $215 into 86 equal parts; how much wHt 
one of the parts be t ^ 25 how much f 
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16, Divide $ 178 equally among 250 men ; how much 
will each man receive ? ££§ = how much ? 



■ SUPPLEMENT TO FEDERAL MONEY. 

QUESTIONS. 

1. What is Understood by simple numbers? 2. — — 

by .compound numbers ? 3. by different denonma- 

ftons? 4. What is federal money? 5. What are tbe de- 
nominations used in federal money '■ 6. How are dollars 
distinguished from cents ? 7. Why are two places assigned 
for cents, while only one place is assigned for mills? 8. 
To "what does the relative value of mills, cents, and dollars 
correspond ? 9. How are mills reduced to dollars ? 10. 

tocents? 11. Why? 12. How are dollars reduced 

to cents? 13. to mills? 14. Why? 15. How is 

the addition of federal money performed? 16. - 

subtraction? 17. multiplication? 18. divi- 
sion ? 19. Of what name is the product in multiplication, 
and the quotient in division ? 20. In case dollars only are 
given to be divided, what is to be done ? 21. When is one 
number or quantity said to be an aliqtiol part of another ? 
22. What are some of the aliquot parts of a dollar? 23. 
When the price is an aliquot part of a dollar, how may the 
cost be found ? 24. What is this manner of operating 
called ? 25. How do you nod the cost of articles, sold by 
the 100 or 1000? 

EXERCISES. 

1 . Bought 23 firkins of butter, «ach containing 42 pounds, 
for 16£ cents a pound ; what would that be a firkin, and 
how much for the whole ? Aia. $ 159'39 for the whole. 

2. A man killed a beef, which be sold as follows, viz. the 
hind quarters, weighing 129 pounds each, for 5 cents a 
pound: the fore quarters, one weighing 123 pounds v aad the 
other 125 pounds, for 4£ cents a pound; the hide and tal- 
low, weighing 163 pounds, for 7 cents a pound; to what 
did the whole amount ? Ana. $ 35'47. 

3. A farmer bought 25 pounds of clover Seed at 11 cents 
a pound, 3 pecks of herds grass seed for f 2'26, a barrel «f 
flour for $6'50, 13 pounds ol sugar at I2J cents a pound; 
for which he paid 3 cheeses, each weighing 27 pounds, at 
81 cents a pound, and 5 barrels of cider at $ 1'25 a barrel. 
The balance between the articles bought and sold is 1 cent 
is it for, or og/dMt the farmer ' 
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4. A man dies, leaving an estate of $ 71600 ; there are 
demands against the estate, amountirg to $39876*74; the 
residue is to be divided between 7 sons; what will each 
one receive ? 

5. How much coffee, at 25 cents a pound, may be had for 
100 bushels of rye, at 87 cents a bushel ? Am. 348 pounds. 

6. At 12j cents a pound, what must be paid for 3 boxes 
of sugar, each containing 126 pounds? 

7. If 650 men receive $86*75 each, what will they all 
receive ? 

8. A merchant sold 275 pounds of iron, at 61 cents a 
pound, and took bis pay in oats, at $ 0*50 a bushel ; how 
many bushels did he receive ? * 

9. How many yards of cloth, at $ 4 '66 a yard, must be 
given for 18 barrels of flour, at $9*32 a barrel ? 

10. What is the price of three pieces of cloth, the first 
containing 16 yards, at $ 3'75 a yard ; the second, 21 yards, 
at $ 4'60 a yard ; and the third, 35 yards, at $ 5'12 £ a yard ? 

IT 32. It is usual, when goods are sold, for the seller to 
deliver to the buyer, with the goods, a bill of the articles 
and their prices, with the amount cast up. Such bills are 
sometimes called bUla of parcels. 

Boston, January 6, IS27. 
Mr. Abel Adas 

Bought of Bay. Bwdett 
12 J yards figured Satin, at $ 2*50 a yard, $31*25 

8 sprigged Tabby, ... 1<25 lO'OO 

Received payment, $41*25 

Benj. Burdett. 



Salem, June t, 1827. , 

Mr. Jama Pat/uxH 

1 * Bought of Simeon T&rt%* 

3 hogsheads new Rum, 118 gal. each, at£0'31 a gal. 

8 pipes French Brandy, 126 and 132 gal. .. 1'iaj 

1 hogshead brown Sugar, 9* cwt. .. 10*34 .. cwt, 

3caskaofRice,2691b. each, .. '05 ..lb. 

5 bags Coffee, 75 lb. each, .. '23 

1 chest hyson Tea, 861b. „ '92 

Received payment, 



T«,S3. 

WiMnmeu, Fabraafy B, 1897. 
Mr. Peter Carpenter 

(Soo f 30.) Bought ofAta FaXttree 

5682 feet Boards, at $6 per M. 

3000 - 8'34 „. ' 

600 Thick Stuff, .. 12*64 

1600 Lathing, 

650 Plank, 

879 — Timber. 



10* 

2'50 C. 

2'75 



Received payment, * $ 101'849 

Asa Falltbee. 
Note. M. stands for the Latin Otttte, which signifies 1000, 
and C. for the Latin word centum, which signifies 100. 



REDUCTION. 

IT 33. We have seen, that, in the United States, money 
is reckoned in dollars, cents, and mills. In England, it is 
reckoned in pounds, shillings, pence, and farthings, called 
denominations of money. Time is reckoned iu years, months, 
weeks, days, hours, minutes, and seconds, called denomina- 
tions of time. Distance is reckoned in miles, rods, feet, and 
inches, called denominations of measure, &r. 

The. relative value of these denominations is exhibited in 
tables, which the pupil must commit to memory. 



ENGLISH MONEY. ' 



The denominations are pounds, shillings, pence, sad far- 
things. 

TABLE. 

4 farthings (qrs.) make 1 penny, marked d. 

12 pence - - - - 1 shilling, - - *. 

20 shillings ■ - - - 1 pound, - - £ . 

Note. Farthings are often written as the fraction of a 

penny ; thus, 1 farthing is written £ d., 2 farthings, £ d., S 

farthings, J d. 

,■::■ .. X.OOylc 
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How many farthings in 1 

penny ? in 2 pence ? 

■ in 3 pence ? — — in 6 

pence? in 8 pence? 

in 9 pence ? in 12 pence ? 

- in 1 shilling ? in 2 

shillings? 

How many pence in 2 shil- 
lings ? in 3 s. ? in 

'4s.? — — in.6 s. ? in 

8s.? in 10s.? in 2 

shillings and 2 pence ? 

in2s. 3d.? in2s. 4 d. ? 

in 2 s. 6 d. f . in 3 b. 6 d. ? 

in 4 b. 3 d. ? 

How many shillings in 1 

pound? - — in2£.? 

&,3JB.? in4.fi.? 

m4J£.6s.? -in&£,8a.f 

in 3£, 10s.? 

2£.15s.? 

It has already been remarked, that (the changing of one 
kind, or denomination, into another kin3, or denomination, 
without altering their value,) ia called Reduction. (V 27.) 
Thus, when we change shillnrgs into pounds, or pounds into 
shillings, we are said to reduce them. From the foregoing 
examples, it is evident, that, when we reduce a denomina- 
tion of greater value into a denomination of less value, the 
reduction is performed by multiplication ; and it is then call 
ed Redaction Descending. But when We reduce a denomina- 
tion of less value into one of greater value, the reduction is 
performed by division ; it is then called Reduction Ascending. 
Thus, to reduce pounds to shillings, it is plain, we must 
multiply by 20. ^ud again, to reduce shillings to pounds, 
we must dimde by 20. It follows, therefore, that redaction 
descending and ascending reciprocally prove each other. 
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How many pence in 4 tai- 

things ? in 8 farthings ? 

in 12 farthings I in 

24 farthings ? in 32 far- 
things ? in 36 farthings ? 

in 48 qrs. i How many 

shillings in 48 qrs. f in 

96 qrs.? 

How many shillings in 24 

pence ? in 36 d. ? 

Jn 48 d. ? in 72 d. ? 

in96d.? in 120 d.? • 

in20d.? in27d.? ■ 

in 28 d. ? in 30 d. ? 

in 42 d. ? in 51 d. ? 

How many pounds in 20 shil- 
lings ? in 40 s. t in 

60s.? in 80s.? in 

86b.? inl28s.? in . 

70 a. ? in 55 s. I 



, Cookie 
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1. In IT*. 13s. 6jd. how 
many farthings ? 
OPERATION. 
£. *. rf. jr» 
17 13 6 3 



f. 71 

la 16971 farthings, how 
many pounds ? 

OPERATION. 
apinapsDDr, 4)16971. Zn- 

jn.rtuiBl, 12)4242 6* 



Shillinp I 



4242 4. 

4o. 

16971 ort. the Ant. 
In the above example, be- 
cause 20 shillings make 1 
pound, therefore we multiply 
17jE. by 20, increasing the 
product by the addition of the 
given shillings, (13,) which, 
it is evident, must always be 
done in like cases; then, be- 
cause 12 pence make 1 shil- 
ling, we multiply the shillings 
(353) by 12, adding in the 
given pence, (6.) Lastly, 
because 4 farthings make 1 
penny, we multiply the pence 
'4242) by 4, adding in the 
given farthings, (3.) We 
then find, that in 17£. 13s. 
6Jd., are contained 16971 
•farthings. 

IT 34. The process in the foregoing examples, if 
fully examined, will be found 



..petmd, 2|0)35|3 18'. 

• rrJe. 

Am. ll£. 13*. G$d. 



Farihi ngs -will be reduced 
to pence* if we divide them 
by 4, because every 4 far- 
things make 1 penny. There- 
fore, 16971 farthings divided 
by 4, the quotient is 4242 
pence, and a remainder of 3, 
which is farthings, of the 
same name as the dividend. 
We then divide the pence 
(4242) by 12, reducing them 
to shillings ; and the shillings 
(353) by 20, reducing them 
to pounds. The last quotient, 
17£., with the several re- 
mainders, 13 s. 6d. 3qrs. con- 
stitute the answer. 

Note. In "dividing 353 s. by 

, we cut off the cipher, &c, 

taught 1T 22. 



To reduce high der.. 
lions to lower, — Multiply the 
highest denomination by that 
number which it takes of the 
next less to make 1 of this 
higher, (increasing the pro- 
duct by the number given, 
if any, of that less denomino- 



'o reduce Una denomination* 
to higher, — Divide the lowest 
denomination given by that 
number which it takes of the 
same to make 1 of the next 
higher. Proceed in the same 
manner with each succeeding 
denomination, until you b»™ 



te 

torn.) Proceed in the same 
manner with each succeeding 
denomination, until you have 
brought it to the denomination 
required. 



BE&ocnoir. 



brought it to the 

required. 



EXAMPLES FOB PRACTICE. 



4. Reduce 3I4 W 2 farthings 
to pounds. 

6. In 38976 farthings, how 
many guineas ? 

a Reduce 11736 pence tc 
doll BIS. 

10. Reduce 21£. togum- 



3. Reduce 32 £. 15 a. 8d. 
to farthings. 

fi. In 29 guineas, at 28 s. 
each, how many farthings } 

7. Reduce £163, at 6 s. 
each, to pence f * c 

9. In 15 guineas, how 
many pounds ? 

Note. We cannot reduce guineas directly to pounds, but 
we may reduce the guineas to shillings, and then the shil- 
lings to pounds. 



TROY WEIGHT. 
By Troy weight are weighed gold,* silver, jewels, and all 
,'iquors. The denominations are pounds, ounces, penny- 
weights, and grains. 

TABLE. 
24 grains (grs.) make 1 pennyweight, marked pwL 
20 pennyweights - - 1 ounce, ----- oz. 
12 ounces - - - - 1 pound, ----- lb. 
11. Bought a- silver tank-| 12. Paid $44'28fora 



ard, weighing 3 lb. S oz., pay- 
ing at the rate of $1'08 
ounce ; what did it cost ? 

13. Reduce 2101b. 8 
I2pwL to pennyweights. 

IS. Jn 71b. 11 qz. 3pwL 



9. grs,. of silver, how 



v many 



_ tankard, at the rate of 
jjl'08 an ounce; what did ft 
weigh ? 

14. In 50572 pwt how 
many pounds ? 

16. Reduce 45681 grains 
to pounds. 



* IV Oneness of gold i> tried by Are, 
nnderaloud ibc Mill part nf any qnaittity : 
.■obe&tnnutat; if it lose S carau.iL i 
«d fcr gold, 
Iter wfijch 



rMxroed id eanatt, by which ■ 
e ruining; in Ibe Irnf, it il Mid 
t unit fine, .which Is taasVad- 



tpwu.of Snei.iti, ud 10 pww, of copper 
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APOTHECARIES' WEIGHT. 
Apothecaries' weight* is used by apothecaries and physi- 
cians, in compounding medicines. The denominations are 
pounds, ounces, drams, scruples, and grains. 



20 grains, (grs.) make 1 scruple, marked 9. 

3 scruples - - - 1 dram, - - - 3 • 

8 drams - - - - 1 ounce, - - - J * 

12 ounces- - - - 1 pound, - - - ft. 

17. In9fc.8S- 15. 29. 1 18. Reduce 55799grs. to 
19 grs., how many grains. Ipounds. 



AVQIRDUPOIS WEIGHT.? 
By avoirdupois weight are weighed all things of a coarse 
and drossy nature, as tea, sugar, bread, flour, tallow, hay, 
leather, medicines, (in buying and selling,} and all kinds 
of metals, except gold and silver. The denominations are 
tons, hundreds, quarters, pounds, ounces, and drams. 

TABLE. 

16 drams, (drs.) make 1 ounce, - marked - oz. 
16 ounces ----- 1 pound, - - - - - ' lb. 
28 pounds ----- 1 quarter, ----- qr. 
4 quarters ----- l hundred weight, - - cwt. 
20 hundred weight - - 1 ton, ------ T. ' 

Note 1. In this kind of weight, the words grots and net 
are used. Gross is the weight of the goods| together with 
the box, bale, bag, cask, &c, which contains them. Net 
weight is the weight of the goods only, after deducting the 
weight of the box, bale, bag, or cask, &c., and all other al- 
lowances. 

Note 2. A hundred weight, it will be perceived, is 112 lb. 
Merchants at the present time, in our principal sea-ports, 
buy and sell by the 100 pounds. 

• The pound Bad ounce apothecaries' weight, and [lie pound and ounce Trej, 
nt the same, only differently dividtd, and lahdiotdai. j 

t 175 m. Tray = 19! ox. evoirdupoii, bi 
ppk 1 lb. Troy — 6760 grains, and 1 lb. ai 
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30. How much sugar, at 
12£ cents a pound, may be 
bought for $82*625? 

22. In 470 boxes of raisins, 
containing 261b. each, how 
many cwt. ? 



- 19. WhatwilUewtSqra. 
IT lb. of sugar con 
lfy cents a pound. 

21. A merchant would put 
109 cwt qrs. 12 lb. of 
raisins into boxes, containing 
26 lb. each; how many boxes 
will it require ? 

23. In 12 tons, 15 cwt. 
1 or. 19lb. 6 02. 12 dr. how 
many drams ? 

25. In 281b. avoirdupois, 
how many pounds Troy ? 



24. In 732S500 drams, how 
many tons ? 

26. In 34lb. Qoz. 6 pwt 
16 grs. Troy, how many 
pounds avoirdupois ? 



CLOTH MEASURE. 



Cloth measure is used in selling cloths and other goods, 
Hold by. the yard, or ell. The denominations are ells, yards, 
marten, and noils. 

TABLE. 

ft nails, (na.) or9inches, make 1 quarter, marked qr. 

t quarters, or 36 inches, - 1 yard, - - - - yd. 

3 quarters, - 1 ell Flemish, - - E. PI. 

5 quarters, ------ 1 ell English, - - E. E. 

6 quarters, ------ 1 ell French, - - E.Fr. 

27. In 573 yds. 1 qr. 1 na.1 28. In 9173 nails, how ma- 
;ow many nails ? ny yards ? 

39. In 151 ells Eng. how 30. In 188* yards, how ma r 
many yards t ny ells English ? 

Note- Consult IT 34, ex. 9.1 



LONG MEASURE. 



Long measure is used in measuring distances, or other 
things, where length is considered without regard to breadth. 
The denominations are degrees, leagues, miles, furlongs, 
rods, yards, feet, inches, and barley-corns. 

.^Google " 



* 34. 
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TABLE. 

3 barley-corns, (bar.) make 1 inch, 
12 inches, - - - - - 1 foot, 

3 feet, 

GJyards, or 16$feet» 
40 ■ rods, or 320 yards, - - 
8 furlongs, or 320 rods, . 
3 miles, ■ - - - ■ 
60 geographical, or 69* ) . ~" _ _ , , 

■tatute miles, - - j J 0egree ' oeg. or 

«sn ,i.„,-. . S * great circle, or circumfer 

360 degrees, - - - - en * e of ^ e ^ 



marked 



lyard, - - - - 
1 rod, perch, or pole, 
1 furlong, - - - 
1 mile, - - - - 
I league, 



ft. 

yd. 

r.p. 

fur. 

M. 

L. 



31. How many barley-corns 
will reach round the globe, it 
being 360 degrees ? 

Note. To multiply by 2, is 
to take the multiplicand 2 
times; to multiply by 1, is to 
take the multiplicand 1 time ; 
to multiply by £, is to take the 
multiplicand half a time, that 
is, the half of it Therefore, 
to reduce 360 degrees to stat- 
ute miles, we multiply first by 
the whole number, 69, and to 
the product add half the multi- 
plicand. Thus : 

4) wo 

69* 

3340 

2160 
180 half of the multiplicand. 

35020 statute miles in 360 de- 
grees. 

83. How many inches from 
Boston to the city of Wash- 
ington, it being 482 miles.? 

85. How many times will a 
wheel, 16 feet and 6 inches 
in circumference, turn round 
in the distance from Boston to 
Providence, it being 40 miles ? 



32. In 4765801600 barley- 
orns, how many degrees ? 

Note. The barley-corns bc- 
ig divided by 3, and that 
quotient by 12, we have 
132105600 feet, which are to 
be reduced to rode. We can- 
not easily divide by 16* on 
account of the fraction *; but 
16 * feet = 33 half feet, in 1 
rod ; and 132106600 feet = 
264211200 half feet, which, 
divided by 33, gives 8006400 

Hence, when the divisor is 
encumbered with a fraction, 
i, &c, we may reduce 
the divisor to haloes, or fourths, 
&c, and reduce the dividend 
the same ; then the quo- 
tient will be the true answer. 

84. In 30539520 inch©:, 
how many miles ? 

36. If a wheel, 16 feet 6 
inches in circumference, turn 
round 12800 times in going 
from Boston to Providence, 
what is 



LAND OR SQUARE MEASURE. 

Square measure is used in measuring land, and any other 
thing, where length and breadth are considered. The de- 
Dominations are miles, acres, roods, perches, yards, feet and 
inches. 

IT 35. 3 feet in length make a yard in long measure ; but it 
requires 3 feet in length and 3 feet in breadth to make a yard 
in square measure ; 3 feet in length and one foot wide make 
3 square feet ; 3 feet ia length and 2 feet wide make 2 
times 3, that is, 6 square feet ; 3 feet in length and 3 feet 
wide make 3 times 3, that is, 9 square feet This will 
clearly appear from the annexed figure. 



3 bet 



1 >••"' 






plain, also, that a square foot, 
, a square 12 inches in length 



length 



that is, a square 12 inches 

and 12 inches in breadth, «.»» -_.. 

tain 12 X 12 = 144 square inches. 



TABLE. 

144 square inches = 12 X 12 ; that is, 1 

12 inches in length and 12 inches > make 1 square foot 

in breadth ) 

9 squarefeet— 3X3; thatis, 3feet ) 

m length and 3 feet in breadth } 

30£ square yards = 5£ X 5£, or 272J } 

square feet = 16 £ X 16$, - J 

40 square rods, ------- 

4 roods, or 160 square rods, 

640 acres, -------- lsquaremile. 

jYole. Gu liter's chain, used in measuring land, is 4 rods 
in length. It consists of 100 links, each link being ~t-ffij 
inches in length ; 25 links make 1 rod, long measure, and 
625 square links make 1 square rod. 



1 square yard. 
( 1 square rod, 
\ perch or pole. 

1 rood. 

1 acre. 



X.ooylc 



V $5, 36. fi 

37. In IT acres 3 roods 12 
rods, how many square feet f 

Note. In reducing rods to 
feet, the multiplier will be 
272£. To multiply by }, is to 
take 4 fourth part of the mul- 
tiplicand. The principle is 
the same as shown TT 34, 



39. Reduce 64 square miles 
o square feet I 

41. There is a town 6 mi|es 
square ; how many square 
miles in that town? how 
many acres? 



3TION. It 

38. In 776457 square feet, 
how many acres ? 

Note. Here we have 776457 
square feet to be divided by 
272j. Reduce the divisor to 
fourths, that is, to the lowest 
denomination contained in it ; 
then reduce the dividend to 
fourths, that is, to the same 
denomination, as shown U 32, 
ex. 34. 

40. In 1,784,217,600 square 
feet, how many square miles ? 

42. Reduce 23040 acres to 
square miles. 



SOLID OR CUBIC MEASURE. 

Solid or cubic measure is used in measuring things that 
have length, breadth, and thickness; such as timber, wood, 
stone, bales of goods, &c. The denominations are cords, 
tons, yards, feet, and inches. 

IT 36. It has been shown, that a square yard contains 
3X3 = 9 square feet A cubic yard is 3 feet long, 3 feet 
wide, and 3 feet thick. Were it 3 feet long, 3 feet wide, 
md one foot thick, it would contain 9 cubic feetr if 2 feet 
' hick, it would contain 2 X 9=18 cubic feet ; and, as it is 
3 feet thick, it does contain 3 X 9 = 27 cubic feet. This 
will clearly appear from the 
annexed figure. 

It is plain, also, that a cubic 



foot, that is, a solid, 12 inches 
in length. 12 inches in breadth, 
and 12 inches in thickness, 
will contain 12 X 12 X 12 = 
1728 solid or cubic inches. 
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1728 solid inches, ;=: 12 X 12 X 12, 1 

that is, 12 inches in length, > make 1 solid foot. 
12 in breadth, 12 in thickness, ) • 

27 solid feet, — 3 X 3 X 3 - - - - 1 solid yard. 
40 feet of round timber, or 50 feet > , , , , 

of hewn timber, - - - -J" " l ton or Ioad " 
128 solid feet, =8X4X4, that 1 

is, 8 feet in length, 4 feet in > - - 1 cord of wood, 
width, and 4 feet in height, J 

jVofe. What is called a cord foot, in measuring wood, is 
16 solid feet ; that is, 4 feet in length, 4 feet in width, and 
1 foot in height, and 8 such feet, that is, S cord feet make 

44. In622080cubicinches> 
how many tons of round tim- 
ber? 

46. In 592 solid feet of 
wood, how many cord feet ? 

48. In8cordsofwood,how 
many cord feet ? 

SO. 2048 solid feet of wood, 



45. In37 cord feetof wood, 
how many solid feet ? 

47. Reduce 64 cord feet of 
wood to cords. 

49. In 16 cords of wood, 
how many cord feet ? how 
many solid feet? 



how many cord feet? how 
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WINE MEASURE. 
Wine measure is used in measuring all spirituous liquors, 
ale and beer excepted ; also vinegar and oil. The denomi- 
nations are tuns, pipes, hogsheads, barrels, gallons, quarts, 
pints, and gills. 

TABLE. 

4 gills (gi.) - make - - 1 pint, marked pt. 

2 pints ------- i quart, - - - qt. 

4 quarto ------ 1 gallon, - - - gal. 

31 £ gallons ------ l barrel, - - - bar. 

63 gallons ------ .1 hogshead, - - hhd. 

2 hogsheads ----- i pipe, - - - P. 

2 pipes, or 4 hogsheids - l,tun, - - - - T. 
Note. A gallon, wine measure, contains 231 cubic inches. 
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51. Reduce 12pipesof wine 
to pints. 

53. In 9 P. 1 hhd. 22 gals. 
3 qts. how many gills ? 

55. In a tun of cider, how 
many gallons ? 



52. In 12096 pints of wine, 
how many pipes ? 

64. Reduce 39032 gills to 
pipes. 

56. Reduce 252 gallons to 
tuns. 



ALE OR BEER MEASURE. 

Ale or beer measure is used in measuring ale, beer, ami 
milk. The denominations are hogsheads, barrels, gallons, 
quarts, and pints. 

TABLE. 

2 pints (pts.) - make - 1 quart, - marked qt 

4 quarts - - - - - 1 gallon, - - - - • gaL 

36 gallons - - - - I barrel, ----- bar. 

54 gallons ----- 1 hogshead, - ■■ - - hhd, 

Note. A gallon, beer measure, contains 282 cubic inches. 

57. Reduce 47 bar. IS gal.l 58. In 13680 pints of ale. 
of ale to pints. how many barrels ? 

59. In 29 hhds. of beer, 60. Reduce 12528 pints to 
how many pints ? [hogsheads. 



DRY MEASURE. 



Dry measure is used in measuring all dry goods, such as 
grain, fruit, roots, salt, coal, &c. The denominations are 
chaldrons, bushels, pecks, quarts, and pints. 



TABLE. 



2 pints (pts.) make - 1 quart, ' - marked - qt. 

8 quarts 1 peck, - - - - - pk. 

4 pecks .-- - - l bushel, ----- bu. 

36 bushels ----- 1 chaldron, - - - - ch. 

Note. A gallon, dry measure, contains 26S& cubic inches. 

A Winchester bushel is 18$ inches in diameter, 8 inches 

deep, and contains 2160J cubic inches. 

.. .Google 
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SI. In 75 bushels of wheat,! 
how many pints? e_ 

63. Reduce 42 chaldrons of 64. In6048peclts,howma- 
coals to peeks. |ny chaldrons? 



TIME. 

The denominations of time are yean, months, weeks, 
days, hours, minutes, and seconds. 

, TABLE. 

60 seconds (s.) - make - 1 minute, maxked m. 

60 minutes ------ 1 hour, - - - - h. 

34 hours -------1 day, - - - - d. 

7 days -------l week, -. - - - w. 

4 weeks ------ 1 month, - - - - mo 

13 months, 1 day and 6 hours, > I common, or ) 

or 365 days and 6 hours, J Julian year, J ~ T r < 

IT 37. The year is also divided into 12 calendar months, 
which, in the order of their succession, are numbered as fol- 
lows, viz. 

January, 1st month, has 31 days. 
February, 2d, - - - 28 
March, 3d, - - - 31 
April, - 4th, - - - 30 .._, ™. 

Say, - 6th 31 ^■^ h J e ?" yy !? r 

June - 6th --, 30 canbedrvidedbv^ with- 

July 7th 31 outaremainder,itiscall- 

Auiust," athl ' - - si £'J? p T*i7 u * 

September, 9th.' - - - 30 February has 29 days. 

October, 10th, - - - 31 
November, 11th, - - - 30 
December, 12th, - - - 31 

The number of days iii each month may be easily fixed in 
the mind by committing to memory the following lines : 

Thirty days hath September, 

April, June, and November, 

February twenty-eight alone ; 

All the rest have thirty-one. 

.. .Google 
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The first seven letters of the alphabet, A, B, C, D, E,F, G, 
are used to mark the several days of the week, and they are 
disposed in such a manner, for every year, that the letter A 
shall stand for the 1st day of January, B for the 2d, &c. In 
pursuance of this order, the letter which shall stand for Sun- 
day, in any year, is called the Dominical letter for that year. 
The Dominical letter being known, the day of the week 
on which each month conies in may be readily calculated 
from the following couplet : 

At Dover Dwells George .Brown, Esquire, 
Good Carlos Finch And David Fryer. 

These words correspond to the 12 months of the year, and 
the Jirrt letter in each word marks the day of the week on 
which each corresponding month comes in; whence any other 
day may be easily found. For example, let it be required 
to find on what day of the week the 4th day of July falls, in the 
year 1827, the Dominical letter for which year is G. Good 
answers to July ; consequently, July comes in on a Sunday ; 
wherefore the 4th day of July falls on Wednesday. 

Note. There are two Dominical letters in leap years, 
one for January and February, and aTtother for the rest of 



the 



year. 



65. Supposing your age to 
be 15y. 19 d. 11 h. 37m. 
45 s., how many seconds old 
are you, allowing 365 days 6 
hours to the year ? 

67. How many minutes from 
the 1st day of January to the 
14th day of August, inclusive- 
ly? 

69. Howmanyminutesfrom 
the commencement of the wai 
between America and Eng- 
land, April 19th, 1775, to the 
settlement of a general peace, 
which took place Jan. 20th, 
1783 I 



66. Reduce 475047465 se- 
conds to years. 



68. Reduce 325440 minutes 
to days. 



70. Iu 407G160 minutes, 

how many years ? 
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CIRCULAR MEASURE, OR MOTION. 

Circular measure is used in reckoning latitude and longi- 
tude ; also iu computing the revolution of the earth and 
other planets round the sun. The denominations are circles, 
signs, degrees, minutes, and seconds. 
ta'ble. 

60 seconds (") - make - 1 minute, - marked - ' 
60 minutes - - - - - 1 degree, ----- ° 

30 degrees ----- l gjgn, ------ s. 

12 signs, or 360 degrees, - 1 circle of the zodiac. 

Note. Every circle, whether great or small) is divisible 
into 360 equal parts, called degrees. 



of things not included in 

12 particular things - make • 1 dozen. 
12 dozen -i--_--_i gross. 
12 gross, or 144 dozen, - - - - 1 great gross. 

Also, 
20 particular things - make - 1 score. 
6 points make 1 line, ( used in measuring the length of 
12 lines - - 1 inch, \ the rods of clock pendulums. 

4 inches - ^ 1 hand, \ ^fj^™***"™* the hdght ° f 

6 feet - - 1 fathom, used in measuring depths at sea. . 

112 pounds - - make - - 1 quintal of fish. 

24 sheets of paper - make- 1 quire. 

20 quires ----»--! ream. 



SUPPLEMENT TO BB>VOT»»r. 
QUESTIONS. 

1. What is reduction? 2. Of how many varieties is re- 



auction? 3. What is understood by differ eni 

as of money, weight, measure, &c. ? 4. How are high de- 
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nominations brought into lower ? 6. How are low denomi- 
nations brought into higher? 6. What are the denomina- 
tions of English money ? 7. What is the use of Troy weight, 

and what ace the denominations } 8. avoirdupois 

weight ? i fi CA the denominations ? 9. What distinction do 
youTinake lfctween grots and net weight? 10. What dis- 
tinctions dd yon make between long, square, and cubic 
dteasure? 11. What are the denominations in long mea- 
sure ? 12. - — in square measure ? 13. in cubic mea- 
sure? 14. Howdoyoumultiply.by^? 15. When the di- 
visor contains a fraction, how-dTTyoa proceed? 16. How is 
the superficial contents of & square figure found* 17. How 
is the solid contents of any body found in cubic measure? v 
IS. How many solid or cubic feet of wood mate accord ?/L > 
19. What is understood by a card footjb"$0. THow*many 
such feet make a cord ffSl. What are the denominations 

of dry measure ? 22. of wine measure ? 23. ■ ■ of 

tune? 24. ^of circular measure? 25. For what is cir- 
cular measure usedK 26. How many rods in length is Gun- 
ter'a chain r| of how many links does it consistlfOhow many 
links make a rodft27. How many rodsinamiIe1l«8. How 
many square rods in an acre/^o29. How many pounds make 
1 cwt. ?//-£. 

EXERCISES. 

1. In 46£ . 4 s., how many dollars ? Aw. $ 154. 

2. In 36 guineas, how many crowns, at 6 s. 7d. each? 

Aits. 153 crowns, and 9 d. 

3. How many rings, each weighing 5 pwt. 7 gre., may be 
made of 31b. 5 oz. 16 pwt 2 grs. of gold? Ana. 158. 

4. Suppose West Boston bridge to be 212 rods in length, 
how many tunes will a chaise wheel, 13 feet 6 inches in 

__ circumference, turn round in passing over it? 

Am. 189^ times. 

5. In 470 boxes of sugar, each 26 lb., how many cwt?/i 

6. In 10 lb. of silver, how many spoons, each weighing 
,<!? oz. 10 pwt ? 'A 1-ii . 

7. How many shingles, each covering a space 4 inches 
one way and 6 inches the other, would it take to cover 1 
square foot? How many to cover a roof 40 feet long, and 
24 feet wide ? (See If 25.) Am. to the hot, 5760 shingles. 

S. How many cords of wood in a pile 26 feet long, 4 feet 
wide, and 6 feet high ? Am. 4 cords, and 7 cord feet. 
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9. There is a room 18 feet in length, 16 feet in width, 
and 8 feet in height; how many rolls of paper, 2 feet wide, 
and containing 11 yards in each roll, will it take to cover the 
walls? Ant. 8£f. 

10. How many cord feet in a load of wood 6£ feet long, 

2 feet wide, and 5 feet high ? Am. 4^ cord feet. 

11. If a ship sail 7 miles an hour, how far will she sail,. 
it that rate, in 3w. 4d. 16 h.? *i3 1 1 *WUJ 

12. A merchant sold 12 hhds. of brandy, at $ 2'75 a gal- 
lon; how much did each hogshead come to, and to how 
much did the whole amount? t ^''JirtL ■ /?j - '^ 

13. How much cloth, at 7s. a vard,Tnav he bought for 
29£. ls.?/V /<" 

14. Agofdsrm'th sold a tankard for IOjE. 8 s. at. the rate 
of 5 s. 4 d. per ounce ; how much did it weigh ? J ft lilh 

15. An ingot of gold weighs 2 lb.„8 oz. 16 pwt, ; how 
much is it worth at 3 d. per pwt ? jf -b- H /A*iC^ 

16. At SO'IS a pound, what will IT. 2 cwt 3 qrs. 161b. 
of lead come to r}^/ -J" L eQ .. 

17. Reduce 1*445 ells Flemish to ells English, j't { / 

18. There is a house, the roof of which is 44£feetin 
length, and 20 feet in widlh, on each of the two sides ; if 

3 shingles in widlh cover one foot in length, how many 
shingles will it take to lay one course on this roof? if 3 
courses make one foot, how many courses will there be ou 
one side of the roof? how many shingles will it take to 
cover one side ? to cover both sides ? 

Ans. 16020 shingles. 

19. How many steps, or 30 inches each, must a man take 
in travelling 54£ miles ? 

20. How many seconds of time would a person redeem 
in 40 yeajs, by rising each morning £ hour earlier than he 
now does? I I ■ l; t V" t, f 

•;21. If a man lay up 4 shillings each day, Sundays ex- 
cepted, how many dollars would he lay up iu 45 years? ] 

22. If 9 candles are made from 1 pound of tallow, how 
many de-zen can be made from 24 pounds and 10 ounces ?/,(. j~ | ( 

23. If one pound of wool make 60 knots of yarn, how -r~ 
many skeins, of ten knots each, may be spun from, 4 pounds / " 
G ounces of wool ? < - ■/ . c . /.■.■. .; 
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ADDITION 

OF COMPOUND NUMBERS. 

Tf38. 1. A boyheught a knife for 9 peace, and a comb 
{for 3 pence ; how much did he give For both ? Ana. 1 shilling. 

2. A boy gave 2 s. 6 d. for a elate, and 4 b. 6 d. for & book; 
.how much did he give fcr both > 

8. Bought one book for 1 e. 6 d., another for 2 s. 3 A., an- 
other for 7 d. ; how much did they all cost ? Ana. 4 s. 4 d. 

4. How many gallons ate 2 qts. -)- 3 qts. -f- 1 qt. ? 

5. How many gallons are 3 qts. -j- 2 qts. + 1 qt. + 3 
.qts. |-2 qts. ? 

G. How many shillings are ad. + 3 d. -j-5d. -f-6d. + 7d.? 

7. How many pence axe 1 qr. -j- 2 qrs. -f- 3 qrs. -f- 2 qw. 

.+ i qr. ? 

8. How many pounds are 4 s. -+- 10 s. -f- 16 1, -f- 1 s. ? 

9. How many minutes are 30 sec. -j~ 46 sec. -f- 20 sec. ? 

10. How many hours aie 40 min. -{- 25 min. ~\- 6 min.? 

11. How many days are 4 h. -f- 8 h. -p 10 h. -f- : 20 h. ? 

12. How many yards in length are 1 f. -f-'2 f. + 1 f, ? 

13. How many feet are 4 in. -f 8 in. + 10 in. -■)■- 2 in. 
,+ 1 in. ? 

14. How much is the amount of 1 yd. 2 ft. 6 in. -j- 2 yds. 
lft. Sin.? 

15. What is the amount of 2s. 6 d. +4 s. 3<l. + 7s. 8d.? 

16. A man has two bottles, which he wishes to fill with 
wine ; one will contain 2 gal. 3 qts. 1 pt, and the other 3 
qts. ; how much wine can he pat in them ? 

17. A man bought a horse for 16*3. 14 s. 6 d., a pair of 
oxen for 20 £. 2 s. Sd.,and a cow for 5£. 6 s. 4 d. ; what 
did he pay for all ? 

When the numbers are large, it will be most convenient 
to write them down, placing those of the same kind, or de- 
nomination, directly under each other, and, beginning with 
those of the least value, to add up each kind separately. 

In this example, adding up the 
column of pence, we find the amount 
to be 18 pence, which being = 1 a. 
6d., it is plain, that we may write 
down the fid. under the column of 
'pence, and lewrretbe 1 s. to beaddV 
.fed in with the •Asr shiUinp. 

,. .GoJglc " 



OPERATION. 


£. 




d. 


IB 


14 


6 


20 


2 


8 


5 


6 


4 


.'« 


3 


•6 
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Next, adding up the column of shillings, together with 
the 1 s. which we reserved, we find the amount to be 23 g. 
= l£. 3s. Setting the 3s. under its cum column, we odd 
the 1 £ . with the other pounds, and, finding the amount to be 
41 £ ., we write it down, and the work is done. 

Ans.4l£ K 3s.Bd. 

Note. It will be recollected, that to tejduce a lower into 
a higher denomination, we divide by the number ,,which it 
takes of the lower to make one of the higher denomination. 
In addition, this is usually called carrying for that number : 
thus, between pence and shillings, we carry for 12, and be- 
tween shillings and pounds, for 20, &c. 

The above process may be given in the form of a general 
Rule for the Addition of Compound Numbers : 

I. Write the numbers to be added so that those of the 
same denomination may stand directly under each other. 

II. Add together the numbers in the column of the lowest 
denomination, and carry for that number which it takes of 
the same to make one of the next ftij&er denomination. 
Proceed in this manner with all the denominations, 4itl you 
come to the last, whose amount is written as in simple num- 
bers. 

Proof. The same as in addition of simple numbers. 

exampl.es for practice. , 



18 10i 
36 16 Sj 



pwt. 


gr 


ei. pat. gr. 


di. pict. gr. 






6 14 9 


18 


a 


13 


8 6 16 


13 16 


16 


15 


3 11 10 ** 


3 7 4 



Bought a silver tankard, weighing Sib. 3oz., a silver 
•up, weighing 3 oz. 10 pwt, and a silver thimble, weighing 
2 pwt 13 grs. ; what was the weight of the whole ? 
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Avoibdupois Weight. 






r. 


eat. qr. lb. ox. dr. eat. jr. It. 


H 


dr. 


14 


11 1 16 5 10 ,10 S 18 


6 


14 


25 


2 11 9 15 3 16 


fl 


19 


7 


18 25 11 9 22 


11 


10 



A man bought 5 toads of bay, weighing ai follows, viz. 
23 cwt ( =1 T. 3cwt)2qrs. 171b.; 21 cwt 1 qr. 161b.; 
19cwt qr. 24 lb.; 24 cwt 3 qrs. ; 11 cwt Oqr. lib.; 
how many tons in the whole ? 



Cloth Mbasohe. 


E. FL qr. rut. 
41 1 2 



There are four pieces of cloth, which measure as follows, 
viz. 36 yds. '! qrs. 1 ua. ; 18 yds. 1 qr. 2 na. ; 40 yds. 3 qrs. 
3 na. ; 12 yds. qr. 2 na. ; how many yards in the whole ? 

LONQ MsASUBE. 
Dtg. mi. fur. r. fl. in. tar. M. fur. pel. 

69 46 6 29 15 10 2 37 

216 39 1 36 14 6 1 
678 53 7 24 9 8 1 8 6 37 



Land or Square Mrasuke. 

i'oi. ft. in. A. road pol. fl. in, 

36 179 137 56 3 37 245 238 

19 348 119 39 1 28 93 25 

12 96 75 416 3 81 138 119 



There are a fields, which nwasure 94 follows, viz. 17 A. 
3r. 16 p. j 2S A. 6 r. 18 p. ; 11 A. Or. 25 p.; how much 
hu>*m die three fields? 

Solid Or Cubic Mbasuh. 



Ten. fi. in. 

29 8S 1229 
12 19 G4 
8 11 917 


qt. 
1 

8 



ydi. ft. tit. eord*. ft. 

75 22 1412 87 119 
9 26 195 9 110- 
3 19, 1091 46 U7 


Hhd. gal 
51 53 
27 S9 
9 13 


Wme Measukk. 

fUs Tan. Hid, gal. qU. 

1 37 3 87 2 

19 1 69 t 

1 28 2 





A merchant bought two casks of brandy, containing a* 
foUftwa, viz. 7Q gaL 3 qis. ; 67 gaK 1 ijt, ; how mapj hog*- 
heftds^ of 63 gal . each, io. the whole ? 
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Tims. 
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Bin 
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OF COMPOUND NUMBERS. 

IT 39. 1. A boy bought a knife Tor 9 cento, and sold it 
for 17 cents ; how much did he gain by the bargain? 

2. A boy bought a state for 2 s. 6d., and a book for 3 s. fid.; 
how much more was the cost of (he book than of the slate ? 

3. A boy owed his playmate 2 s.; he paid him 1 s. 6 d. ; 
how much did he then owe him ? 

4. Bought two books ; the price of one was 4 s. 6 d., the 
price of the other 3 s. 9 d. ; what was the difference of their 
costs? 

6. A boy lent 5 s. 3 d. ; lie received in payment 2 s. G d. ; 
how much was then due ? 

6. A man has a bottle of wine containing 2 gallons and 3 
quarts ; after turning out 3 quarto, how much remained ? 

7. How much is 4 gal. less 3 gal. ? 4 gal. — (less) 2 qts. ? 

4 gal. -— 1 qt. ■ 4 gal. — 1 gal. 1 qt ? 4 gal 1 gal. 2 qts.? 

4 gal. — 1 gal. 3 qts. ? 4 gad. — 2 gal. 3 qts. ? 4 gal. 1 qt 

— 1 gal. 3 qts. ? 

8. How much is 1 ft — (less) 6 in. ? 1 ft. — 8 in. ? 6 ft 
3 in. — lft 6 in.? 7 ft 8 in. — 4ft 2in. ? 7 ft Sin. — 5 ft. 
10 in. ? 

9. What is the difference between 4£ . 6 s. and 1 £ . 8 s. ? 

10. How much is 3 £.— (less) Is.? 3£. — 2 s.? B£. 

— 3s.? 3£. — 15 s.? 3£. 4 s. — 2£. 6 s.? IOjE. 4s.— 
6£.8.s? 

11. A man bought ahorse for 30£. 4s. 8d., and a cow 
for 5£. 14 s. fid. ; what is the difference of their costs? 

OPERATION. As the two numbers are large, 

JIB™™,* tn 'a a !t wiU be convenient to write 

S2&,* b A I d>a» d°wn, the less under the 

Subtrahend, 5 14 6 grea[erj pen ^ e under ^^ ^ 

Am. 24 10 2 lings under shillings, &c. We 
may now take 6 d. from Sd., and 
there will remain 2 d. Proceeding to the shillings, we can- 
not take 14s. from 4 s., but we may borrow, as in simple num- 
bers, 1 from the pounds, = 20 s., which joined to the 4 1. 
makes 24s., from which taking 14 s. leaves 10 s., which we 
set down. We must now carry 1 to the 5£., making 6£., 
which taken from 30jE. leaves 24£., and the work is done. 
Note. The most convenient way in borrowing is, to iuh- 
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tract the subtrahend from the figure borrowed, and add the 
difference to the minuend. Thus, in the abate example, 14 
from 20 leaves 6, Aid 4 ia 10. 

The process in the foregoing example may be presented 

in the (brio of a RwLV.jhr the Subtraction ef Cempmiid Num- 
bers: 

I. Write down the sums or quantities, the less under the 
greater, placing those numbers which are of the same de- 
nomination directly under each other. 

II. Beginning with the least denomination, take succes- 
sively the lower number in each denomination from the up- 
per, and write the remainder underneath, as in subtraction 
or simple numbers. 

III. If the lower number of any denomination be greater 
than the upper, borrow as many units as make one of the 
next higher denomination, subtract the lower number there- 
from, and to the remainder add the upper number, remem- 
bering always to add I to the next higher denomination for 
that which you borrowed. 

Proof. Add the remainder and the subtrahend together, 
subtraction of simple numbers ; if the work be right,' 



i of ample 
be equal to 



the amount will be equal to the minuend. 

EXAMPLES yptl PRACTICE. 

1. A merchant sold goods to the amount of 1864. Ts.6£d-, 
and received in payment 50 JS. 10 s. 4fd; how much re- 
maioeddue? Am. 8&£. 17s, lid. 

2. A man bought a farm for 1256£. 10s.,. and, in selling 
it, lost ST £ . 10 a. 6 d. ; how much did he sell it for ? 

Am. U6SJ3. 19s. 6d. 

3. A man bought a borse for 27 £ . and a pair of osen for 
10 £. 12 s. 8£d, ; bo>w much was the horse valued mere tban 
the oxen ? 

4. A merchant drew from a hogshead of molasses, at one 
time, 13 gal. 3 qte. ; at another time, S gal. 2 cjts. 1 pt j 
what quantity was there left ? Am. 43 gal. 2 qts. 1 pt 

5. A pipe of brandy, containing 118 gal. Sprang a leak, 
when it was found only 07 gal, 3 qts. 1 pt. remained in the 
casjc ; how much was the leakage ? 

G. There was a silver tankard which weighed 3 Oh 4(W- j 
the lid alone weighed 6 oz. 7pwt 13grs- ; how much Jjiff 
the tankard weigh without the lid? 

.. „Go.ogle ' 
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7; From 18 lb- 2 oz. 5 pwt. take 9 ex. S pwt lOgra. 

8. Bought a hogshead of sugar, weighing 9 ewt 8 qrs. 
17 lb, ; sold at three several times as follows, viz. 2 cwt 1 qr. 
11 tb. 5oz.; 2qre. 181b. lOoz.j 25 lb. 6 oz. ; what was the 
weight of sugar which remained unsold P 

Ana. 6 cwt 1 qr. 171b. Jloi. 

fl. Bought * pteee of black broadcloth, containing 36 yds. 
2 que. i two pieces of blue, one containing 10 yds. 3 %rn.' 
2 na., the other, 18 yds. 3 qrs. 3 na. ; how much more was 
there of the black than of the bine ? 

10. From 28 miles, 5 fur. 16 r. take 15 m. G fur. 26 r. 1? ft. 

11. A farmer has two mowing fields; one containing 13 
acres 6 roods; the other, 14 acres 3 roods : he has two 
pastures also; one containing 26 A. 2 r. 27 p.; the other, 
45 A. 5 r. 33 p. : how much more has he of pasture than of 
mowing ? 

12. From 64 A. 2r. lip. 29 ft. take26A. St. 34 p. 132 ft. 

13. From a pile of wood, containing 21 cords, was sold, at 
one time, 8 cords 76 cubic feet; at another time, 5 cords 7 
cord feet; what was the quantity of wood left } 

14. How many days, hours and minutes of any year will 
be future time on the 4th day of July, 20 minutes past 3 
o'clock, P. M. I Ana. 180 days, 8 hours. 40 minutes. 

15. On the same day, hour and minute of July, given in 
the above example, what will be the difference between the 
past and future time of that month ? 

16. A note, bearing date Dec. 28th, 1826, was paid Jan. 
2d, 1827 ; how long was it at interest ? 

The distance of time from one date to that of another may 
be found by subtracting the first date from the last, observing 
to number the months according to their order. (IT 37.) 

OPERATION. 

i n J 1827 - lstm. 2d day. Note. In casting in- 

A '* J ' ( 1826. 12 28 terest, each month is 

* Ant; Q 4 days. reckoned 3» *J» 

17. A note, bearing date Oct 20th, 1823, was paid April 
25th, 1825 ; how long was the note at interest f 

, 18. What is the difference of time from Sept 29, 1816, to 
April 2d, 1819 t Am. 2 y. 6 m. 3 d. 

19. London is 51" 9&, and Boston 42° 23' N. latitude; 
what is the difference of latitude between the two places ? 
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20. Boston is 71° 3', and the city of Washington ii 77* 
43' W. longitude ; what is the difference of longitude be- 
tween the two places? Ant. 6° 40', 

21. The island of Cuba lies between 74° and 85° W. lon- 
gitude ; how many degrees in longitude does it extend ? 

TT 40. 1. When it is 12 o'clock at the most easterly ex- 
tremity of the island of Cuba, what will be the hour at the 
most westerly extremity, the difference in longitude be- 
ing 11° ? 

Note. The circumference of the earth being 360", and 
the earth performing one entire revolution in 24 hours, it 
follows, that the motion of the earth, on its surface, from 
west to east, is 

15 s of motion in 1 hour of time ; consequently, 
1" of motion in 4 minutes of time, and 
1' of motion in 4 seconds of time. 
Prom these premises it follows, that, when there is a dif- 
ference in longitude between two places, there will be a 
corresponding difference in the hour, or time of the day. 
The difference in longitude being 15", the difference in time 
will be 1 hour, the place easterly having the time of the day 
1 hour earlier than the place westerly, which must be par- 
ticularly regarded. 

If the difference in longitude be 1% the difference in time 
will be 4 minutes, &c. 

Hence,— If the difference in longitude, in degrees and 
minutes, between two places, be multiplied by 4, the pro- 
duct will be the difference in time, in minutes and seconds, 
which may be reduced to hours. 

We are now prepared to answer the above question. 

11° Hence, when it is 12 o'clock at the 

4 most easterly extremity of the island, 

~~ H will be 16 minutes past 11 o'clock 

44 minutes. at the most western extremity. 

2. Boston being 6° 40' E. longitude from the city of 
Washington, when it is 3 o'clock at the city of Washington, 
what is the hour at Boston ? 

Am. 26 minutes 40 seconds past 3 o'clock. 

3. Massachusetts being about 72°, and the Sandwich 
Islands abont 155" W. longitude, when it is 28 minutes past 
6 o'clock, A. M. at the Sandwich Islands, what will be the 
hour in Massachusetts i Ant. 12 o'clock at nooo. 
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OF COMPOUNP NUMBERS; 

fl #1. 1. A nan- bought 2 yards of cto.tr , ut I s. &d, pet 
yard; what wee the cost ? 

2. If 3 yards of cloth cost 3 shillings, what is that per 
yard? 

3. A men has three pieces of cloth, each measuring 10 
yds. 3 ore. ; how many yards in the whale ? 

4k IT'S equal pieces of cloth contain 32 yds. 1 qr., how 
much does each piece contain ? 

5. A rann has tire bottles, each containing 2 gal. lql, lp,t,; 
how much wine do they all contain ? 

6. A man has 1 1 gat- 3 qts. 1 pt- of wine, which he would 
divide equally into five bottles ; how much must he put into 
each- bottle? 

1. How many shillings are 3 times 8 d. ? — — ■ 3 X 9 d. .' 

— ^a^ied.? 4xi i.i — -1-KdA.t - — -iox 

«*%?■— i—S X Sqrs.? 5 X?qrs.? 

3. How mush is one third of 2 shillings ? £ of 3s. 

3d.?- — iofSs. 6d.? iof2s. 4d.? ^Ofas- 

6d.? -jVofTs. 6d.? — ^.Jofljd.? $of2£d,? 

9. At 1J3. 5 s. Sjj d. perl 10. If Q yards of cloth coat 
yard, what will 6 yards of jT£. Us. 4* d., what is Out 
cloth coat? I price- per yard i 

Here, as the numbers are large, It will be most convenient 
to write them down before multiplying and dividing. 
OPERATION, 



QPERATIOJJ. 

£,. i. d.qr. 

| 15 8 3 price oft yard. 

Bwflrtiero/yorrff. 

Ant, 7 14. 4 2 cott qf 6 yards. 

6 UsaesS qts. we IS qrs. = 

4 4, a»d: a qrs, over ; we set 

down the 2 qrs. j then, S time*. 

8 *> |M 48 4, mi 4 to carry 

makes. &ad..n;4s> and 44. 

OT«f> ndtiqh, w« write down; 

•gain, S times 6». are 80s, 



9 )7 14 * 2 cod 0/6 yards. 
1 6 8 3 price of 1 yard. 
Proceeding after the n«i- 
ner of short division, 8 is con- 
tained in 7£ . 1 time, and l£. 
re write down the 
quotient, and reduce the re- 
mainder (l£.) to sUlksajai, 
(20 s.,) which, with the give*. 
shillings, (14s.,) make 34 s.-, 



M 



MULTIPLICATION AITS 



Bad 4 to carry makes 34 >. — 
1 £ . and 14 s. over ; 6 times 
l£.ere 6j6., and I to cany 
makes 7 £ ., which we write 
down, and it is plain, that the 
united products arising from 
die several denominations is 
the real product arising from 
the whole compound number. 



11. Multiply 3£, 4 s. 6 d. 
by 7. 

13. What will be the cost 
of 5 pairs of shoes at 10 s. 6 d. 
a pair? 

15. In 5 barrels of wheat, 
each containing 2 bu. 3 pks. 
6 qts., how many bushels ? 

17. How many yards of 
cloth will he required for 9 
coats, allowing 4 yds. 1 qr. 
3 na. to each ? 

19. In 7 bottles of trine, 
each containing 2 qts. 1 pt. 3 
gills, how many gaU< 

21. What will be the 
weight of 8 silver cups, each 
weighing 5 oz. 12 pwt 17 
grs.? 

23. How much sugar in 12 
hogsheads, each containing 
Scwt 3qrs. 211b. ? 

25. In 15 loads of hay, each 
weighing 1 T. 3 cwt 2 qrs., 
hew many tout? 



* 41. 

6 in 34 s. goes 5 times, and 4 s. 
over ; 4 s. reduced to pence* 
= 48 d., which, with the 
given pence, (4 d.,) make 52 
d. ; 6 in 52 d. goes 8 timss, and 
4 d. over ; 4 d. = 16 qrs., 
which, with the given qr&. 
(2) = 18 qrs. ; 6 in 18 qrs. goes 
3 times; and it is plain, that 
the united quotients arising 
from the several denomina- 
tions, is the real quotient arift- . 
ing from the whole compound 
number. 

12. Divide 22£. lis. 6d. 
by 7. 

14. At 2£. 12 s. 6 d. for 5 
pairs of shoes, what is that a 

ir? 

16. If 14 bu. 2 pks. 6 qts. 
of wheat be equally divided 
into 5 barrels, how many 
bushels will each contain ? 

18. If 9 coats contain 39 
yds. 3 qrs. 3na., what does 1 
coat contain ? 

If 5 gal. 1 gill of wine 
be divided equally into 7 bot- 
tles, how much will each con- 

22. If 8 silver cups weigh 
3 lb. 9 oz. 1 pwt 16 grs., what 
is the weight of each r 

24. If 119 cwt. 1 qr. of su- 
gar be divided into 12 hogs- 
heads, bow much will each 
hogshead contain ? 

26. If 15 teams be loaded 
with 17 T. 12 cwt 2 qrs. of 
hay, how much is that to each 
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OF COMPOUND NUMBKBS. 



When the multiplier, or diouor, exceeds 12, the operation! 
of multiplying and dividing are not bo easy, unless they he 
composite numbers ; in that case, we may make use of the 
' component parte, or factors, as was done in simple numbers. 



Thus 15, in the example 
above, is a composite number 
produced by the multiplica- 
tion of 3 and 5, (3x5 = 
15. J We may, therefore, 
multiply 1 T. 3 cwt. 2 qrs. by 
one of those component parts, 
or factors, and that product by 
the other, which will give the 
true answer, as has been al- 
ready taught, (IT H.) 

OPERATION. 



3 one of the factors. 



5 the other factor 



17 12 2 the answer. 

27. What will 24 barrels 
of flour cost, at 2£. 12s. 4d. 
a barrel ? 

29. What will 112 lb. of 
augur cost, at 7£ d. per lb. ? 

Note. 8, 7, and 2, are fac- 
tors of 112. 

31. How much brandy in 
84 pipes, each containing 112 
gal. 2qts. lpt 3 g.r 

33. What will 139 yards of 
eloth cost, at 3£. fis.'Sd. 
per yard ? 

139 is not a composite num- 
ber. We may, however, de- 
compose this number thus, 
139 = 100+30-1-9. 

We may now multiply the 



IS being a composite num- 
ber, and 3 and 5 its compo- 
nent parts, or factors, we may 
" "de 17 T. 12 cwt 2 qrs. by 
of these component parts, 
or factors, and the quotient 
thence arising by the other, 
hich will give the true 
iswer, as already taught, 
(IT 20.) 



One factor, 3)17 12 2 
The other factor, 5) S 17 2 



28. Bought 24 barrels of 
flour for 62 £. 16 s. ; how 
much was that per barrel ? 

30. If 1 cwt. of sugar cost 
3 £ . 7 s. 8 d., what is that per 
lb.? 

32. Bought 84 pipes of 
brandy, containing 9468 gal, 
1 qt I pt. ; how much in a 

34. Bought 139 yards of 
doth for 46l£. Us. lid.; 
what was that per yard ? I 

When the divisor is such a 
number as cannot be produced 
by the multiplication of smalt 
numbers, the better way is to 
divide after the manner of 
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print of f Jtrd by 10, which 
will gf* e the price of 1 yards, 
and this product again by 10, 
which will ;give the Jprice of 
100 yards. 

We may then multiply die 
price of 10 yards by 3, which 
will give the price of 30 yards, 
and the price of 1 yard by 9, 
which will give the price of 
9 yards, and these three pro 
ducts, added together, will evi- 
dently give the price of 139 
yards ; thus : 

£. m. d. 

3 6 5 price of 1 yd. 



*41 

feftg division, setting Atwn 
the Work of dividing and re- 
ducing in manner u .fol- 
lows: 

£. *. i. 
139)461 11 11 (3£. 



4 2 price of 10 yds. 



332 1*6 price of 100 yds. 
99 12 G price of 30 yds. 
29 17 9 price of 9 yds. 



461 11 11 price 0/139 yds. 
Note. In multiplying the 
price of 10 yards (33£. 4 s. 
2 d.) by 3, to get the price of 
30 yards, and in multiplying 
tbe price of 1 yard (3J3. 6 s. 
6d.) by 9, to get the price of 
9 yards, the multipliers, 3 and 
9, need not be written down, 
but may be carried in the 



695 (Fid. 
695 

The divisor, 139, is con- 
tained in 461 £. 3 times. 
(3£.,) and a remainder of 
44£., which must now be 
reduced to shillings, multi- 
plying it by 20, and bringing 
in tlie given shillings, (11 s.,) 
making 891 s., in which the 
divisor is contained 6 times, 
(6 s.,) and a remainder of 
57 s., which must be reduced 
to pence, multiplying it by 12, 
and bringing in toe given 
pence, (11 d.,) together mak- 
ing 695 d., in which the di- 
visor is contained 6 times, 
(5 d.,) and no remainder. 

The several quotients, 3£ , 
6 s., 5 d., evidently make the 
answer. 
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OF COMPOUND NUMBER*. 



The processes in the foregoing examples may now be pre- 
dented in the form of a 



Rl7LE fin- the Multiplication of 
Compound Numbers. 
I. When the multiplier does 
not exceed 12, multiply suc- 
cessively the numbers of each 
denomination, beginning with 
the least, as in multiplication 
of simple numbers, and carry 
as in addition of compound 
numbers, setting down the 
whole product of the highest 
denomination. 



II. If the multiplier exceed 
12, and be a composite 1 num- 
ber, we may multiply first by 
one of the component parts, 
that product by another, and 
so on, if the component parts 
be more than two ; the last 
product will be the product re- 
quired. 

III. When the multiplier 
exceeds 12, and is not a com- 
posite, multiply first by 10, 
and this product by 10, whi^h 
will give the product for 100; 
and if the hundreds in the mul- 
tiplier be more than one, mul- 
tiply the product of 100 by the 
number of hundreds ; for the 
tent, multiply the product of 
10 by the number of tens ; for 
the vmts, multiply the mtiiti- 

flicmd; and these several pro- 
acts will be the product re- 
quired. 



Rule for the Division of Com- 
pound Numbers. 

I. When the divisor does 
not exceed 12, in the manner 
of short division, find how 
many times it is contained in 
the highest denomination, un- 
der which write the quotient, 
and, if there be a remainder, 
reduce it to the next less de- 
nomination, adding thereto the 
number given, if any, of that 
denomination, and divide as 
before ; so continue to do 
through all the denominations, 
and the several quotients, will 
be the answer. 

II. If the divisor exceed 12, 
and be a composite, we may di- 
vide first by one of the com- 
ponent parts, that quotient by 
another, and so on, if the com- 
ponent parts be more than 
two ; the last quotient will be 
the quotient required. 

III. When the divisor ex- 
ceeds 12, and is not a com- 
posite number, divide after the 
manner of long division, set- 
ting down the work of di- 
viding and reducing. 
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MULTIPLICATION AND DIVISION, &C. 



EXAMPLES FOR PRACTICE. 



1. What will 359 yards 
cloth cost, at 4 s. 7£ d. per 

3. Is 241 barrels of flour, 
each containing lcwt 3qr. 
9 lb. j how many cwt ? 

S. How many bushels of 
wheat in 135 bags, each con- 
taining 2bu. 3pks. ? 
3X9X5^ 135. 

7. What will 35 cwt of to- 
bacco cost, at 3 s. 10£ tl. per 

9. If 14 men build 12 rods 
6 feet of wall in one day, how 

many rods will they build in 
7£ days ? 



2. Bought 359 yards of cloth 
for83J2.0s.4Jd.; what was 
that a yard ? 

4. If 441 cwt 13 lb. of flour 
be contained in 241 barrels, 
how much in a barrel ? 

6. If371bu. lplt.ofwheat 
be divided equally into 135 
bags, how much will each bag 
contain ? 

5. At 759 jB. 10 3. for 35 
cwt of tobacco, what is that 
per lb. ? 

10. If 14 men build 92 rods 
feet of stone wall in 7£ 
days, how much is that per 
day? 



Note. Operations in multiplication of pounds, shillings, 
pence, or of any compound numbers, may be facilitated by 
taking aliquot parts of a. higher deiumonatwn, as already ex- 
plained in " Practice" of Federal Money, IT 29, ex. 10. 
Thus, in this last example, the price 10 s. — J of a pound; 
therefore, J. of the number of yards will be the cost in 
pounds. -u^*a = 8924 £ . 10 s. Am. 

2. What cost 34648 yards of cloth, at 10 s. or JjE. per 

yard? -at 5 s. =££, per yard? at 4 s. = ±£. 

per yard ? at 3 s. 4 d. = J£ . per yard ? at 2 s. 

= X £ . per yard ? Ana. to lost, 34f 4 £ . 16 s. 

3. What cost 7430 pounds of sugar, at 6 d. = £ s. per lb ? 

at 4 d. — £ a. per lb. ? at 3 d. = 1 s. per 

lh. ? — _ at 2 d. = $ s. per lb. ? - — at 1 i d. = $ a. 
per lb. ? 

Aits, to fctol,^ 8 " 9285 ' 9d - ~ 46 £ - 8e - 9d - 

4. At $18'78 per cwt, what will 2qrs. = £cwt cost? 

what will 1 qr. = i cwt cost? - — - what will 161b. 

= + cwt cost ? what will 14 lbs. = £ cwt cost ? — — 

what will S lbs. = tV cwt cost? Ant.tothekut t $V9&. 
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6. What cost 340 yards of cloth, at 12 s. 6 A. per yard ? 

12 s. fid. — ids. (—-i£.) and2s.6d. (=$£.); there- 
fore, 

i)i)340 

1 70 £ . = cost at 1 s. per yard. 

42 £ . 10 s. = at 2 s. fi d. per yard. 

Arts. 212 £ 10 a. = at 12 a. 6 d. peryard. 

Or, 
10s.=:j£.)340 

2 s. 6 d. = } of 10 s.)170 £ . at 10 a. per yard. 

42 £ . 10 s. at 2 s. 6 d. per yard. 

Ans. 212 JB. 10s. atl2s.6d. per yard. 



SUPPLEMENT TO THE 

COMPOUND NUMBERS, 

QUESTIONS. 

1. What distinction do you make between simple and 
compound numbers ? (IT 26.) 2. What is the rule for addi- 
tion of compound numbers? 3. for subtraction of, &c. ? 

4. There are three conditions in the rule given for multi- 
plication of compound numbers ; what are they, and the 
methods of procedure under each ? 5. The same questions 
in respect to the division of compound numbers? 6. When 
the multiplier or divisor is encumbered with a fraction, how 
do you proceed ? 7. How is the distance of time from one 
date to another found ? S. How many degrees does the 
earth revolve from west to east in 1 hour? 9. In what 
time dees it revolve I s ? Where is the time or hour of the 
day earlier — at the place most easterly or most westerly ? 
10. The difference in longitude between two places being 
known, howis the difference in time calculated ? 11. How 
may operations, in the multiplication of compound num- 
bers, be facilitated ? 12. What are someof thealiquotparts 

oflJE.? -ofls.? oflcwt? 13. Whiitisthis 

manner of operating usually called ? 
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SUPPLEMENT TO COMPOUND SUJIBEBB. 



EXERCISES. 

1. A gentleman is possessed of 1 J dozen of silver spoons, 
each weighing 3oz. 5pwt; 2doz. of teaspoons, each weigh- 
ing 15 pwt 14 gr. ; 3 silver cans, each 9oz. 7pwt ; 3 silver 
tankards, each 21 oz. 15pwt ; and 6 silver porringers, each 
11 oz. ISpwt. ; what is the weight of the whole ? 

Am. 18 lb. 4 oz. 8 pwt 

Note. Let the pupil be required to reverse and prove the 
following examples : 

2. An English guinea sh-uld weigh 5 pwt. 6 gr. ; a piece 
of gold weighs 3 pwt l7gr.; how much is that short of the 
weight of a guinea ? 

3. What is the weight of 6 chests of tea, each weighing 
3 cwt. 2 qrs. 9 lb. ? 

4. In 35 pieces of cloth, each measuring 27 yards, how 
man j yards ? 

5. How much brandy in 9 casks, each containing 45 gal. 
3 qts. 1 pt . ? 

6. If 31 cwt. 2 qrs. 20 lb. of sugar be distributed equally 
into 4 casks, how much will each contain ? 

7. At4Jd. perlb., what costs 1 cwt of rice? ^— 2cwt? 

Note. The pupil will recollect, that 8, 7 and 2 are fac- 
tors of 112, and may be used in place of that number. 

8. If 800 cwt of cocoa cost 18 £,. 13 s. 4d., what is that 
per cwt. t what is it per lb. ? 

9. What will 9£ cwt. of eopper cost at 5 s. 8 d. per lb. t 

10. If 6 J cwt of chocolate cost 72 £.. 16s., what is that 

11. What cost 456 bushels of potatoes, at 2 s. 6d. per 
'aushel ? 

Note. 2s. 6d. is£ofl £. (Seetf42.) 

12. What cost 86 yards of broadcloth, at 15s. per yard ? 
Ml*. Consult TT 42, ex. 8. 

13. What cost 7846 pounds of tea, at 7s. 6 d. per lb. ? 
at 14 s. per lb. ? at 13 s. 4 d. ? 

14. At $ 94*25 per cwt, what will be the cost of 2 qra. 

of tea r of 3 qrs. ? of 14 lbs. I of 21 lbs. ? 

■ of 16 lbs. ? of 24 lbs. ? 

Note. - Consult TT 42, ex. 4 and 5. 
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15. What will be the cost of 2 pks. and 4 qts. of wheat, 
at $ I '50 per bushel ? ■ 

16. Supposing a meteor to appear go high in the heavens 
as to be visible at Boston, 71° 3', at the city of Washington, 
77° 43', and at the Sandwich Islands, 155" W. longitude, 
and that its appearance at-the city of Washington be at 7 
minutes past 9 o'clock in the evening; what will be the 
hour and minute of its appearance at Boston and at the 
Sandwich Islands ? 



FRACTIONS. 

IT 43. We have seen, (IT 17,) that numbers expressing 
whole things are called integers, or whole numbers; but that, 
in division, it is often necessary to divide or break a whole 
thing into parts, and that these parts are called factions, or 
broken numbers. 

It will be recollected, (IT 14, ex. 11,) that when a thing 
or unit is divided into 3 parts, the parts or fractions are call- 
ed thirds; when into four parts, fourths; when into six parts, 
sixths ; that is, the fraction takes 3s name or denomination from 
the number of parts, into which the unit is divided. Thus, 
if the unit be divided into 16 parts, the parts are called six- 
teenths, and 5 of these parts would be S sixteenths, expressed 
thus, -^;. The number below the short line, (16,) as before 
taught, (IT 17,) is called the denominator, because it gives 
the name or denomination to the parts ; the number above 
the line is called the numerator, because it numbers the parts. 

The denominator shows how many parts it takes to make 
a unit or whole thing ; the numerator shows how many of 
these parts are expressed by the fraction. 

1. If an orange be cut into 5 equal parts, by what frac- 
tion is 1 part expressed? ■ 2 parts? 3 parts? 

4parts? — ' — Sparta? how many parts make unity 

or a whole orange ? 

2. If a pie be cut into 8 equal pieces, and 2 of these 
pieces be given to Harry, what will be his fraction of the 
pie ? if 5 pieces be given to John, what will be his traction ? 
what fraction or part of the pie will be left ? 

It is important to bear in mind, that fractions arise from 
division, (IT 17,) and that the numerator may be considered a 
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dividend, and the denominator a divisor, and the value of the 
Traction is the quotient ; thus, j is the quotient at" 1 (the 
numerator) divided by 2, (the denominator;) J is the quo- 
tient arising from 1 divided by 4, and J is 3 times as much, 
'..hat is, 3 divided by 4 ; thus, one fourth part of 3 is the 
same as 3 fourths of 1. 

Hence, in all cases, a fraction is always expressed by the 
sign of division. 



3. If 4 oranges be equally divided among 6 boys, what 
part of an orang«. is each boy's share ? 

A sixth part of 1 orange is £, and a sixth part of 4 oranges 
is 4 such pieces, = |. Ads. J of an orange. 

4. If 3 apples be equally divided among 5 boys, what part 
of an apple is each boy's share? if 4 apples, what ? if2 
apples, what? if 5 apples, what? 

6. What is the quotient of 1 divided by 3? of2by3? 

oflby4? of2by4? -of3by4? ^ of5 

by7? of6by8? of4by5? of2byl4? 

6. What part of an orange is a third part of 2 oranges ? 

one fourth of 2 oranges ? i of 3 oranges? 

£of3oranges? iof4? £of2? $of5? 

*of3? J of 2? 

A Proper Fraction. Since the denominator shows the num- 
ber of parts necessary to make a whole thing, or 1, it is plain, 
that, when the numerator is less than the denominator, the 
fraction is less than a unit, or whole thing; it is then called a 
proper fraction. Thus, £, j}, &c. are proper fractions. 

An Improper Fraction. When the numerator equals or ez- 
eeeds the denominator, the fraction eqtuds or exceeds unity, or 
1, and is then called an improper fraction. Thus, f , $, f, lj>, 
are improper fractions. 

A Mixed Number, as already shown, is one composed of* 
whole number and a fraction. Thus, li$, 13$, &c. are mix- 
ed numbers. 

7. A father bought 4 oranges, and cut each orange into 6 
equal parts ; he gave to Samuel 3 pieces, to James 5 pieces, 
to Mary 7 pieces, and to Nancy 9 pieces ; what was each 
one's fraction ? 

Was James's fraction proper, or improper ? Why ? 
Wm Nancy's fraction proper, or improper ? Why f 
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To change an improper fraction to a whole or mixed number. 
TT 44. It is evident, that every improper fraction must 
contain one or more whole ones, or integers. 

1. How many whole apples are there in 4 halves (J) of 

anapple? inf? inf? - m-tf? — in 

j$i? in*^f — _i n ijfl? in*Ji? ■ 

2. How many yards in J of a yard ? in f of a yard ? 

■ inf? in$? in^? in^f in 

i^l -Jn-V? >■>*,*? my? 

3. How many bushels in 8 pecks ? that is, in J ofabushel? 
_;__i Y? iny ? — -in-y? — »V' — ™ 

This finding how many integers, or whole things, are con- 
tained in any improper fraction, is called reducing an impro^ 
jut fraction to a whole or mixed number. 

4. If I give 27 children j. of an orange each, how many 
oranges will it take ? It will take <^ ; and it is evident, that 
OPERATION. dividingthe numerator, 27, (= the «n- 

4\ 2 7 ber of parts contained in the fraction,) by 

the denominator, 4, (= the number of 

Ant. 6J oranges. parts in I orange,) will give the number 
of whole oranges. 
Hence, To reduce an improper fraction to a whole or mixed 
number, — Rule : Divide the numerator by the denominator ; 
the quotient will be the whole or mixed number. 

EXAMPLES FOR PRACTICE. 

5. A man, spending £ of a dollar a day, in 83 days would 
spend ^ of a dollar ; how many dollars would that be ? 

Am. $13$. 

6. In ^i 1 - of an hour, how many whole hours ? 

The 60th part of an hour is 1 minute : therefore the ques- 
tion is evidently the same as if it had been, Tn 1-117 minutes, 
how many hours ? Ana. 23#J hours. 

7. In sfga of a shilling, how many units or shillings ? 

Am. 730& shillings. 

8. Reduce x %% \ * - to a whole or mixed number. 

9. Reduce #$, ^, $5$, $$U, -VflrS to whole or mix- 
ed numbers. 
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To reduce a whale or mixed number to an improper fraction. 
It 46. We have seen, that an improper fraction may be 
changed to a whole or mixed number ; and it is evident, 
that, by reversing the operation, a whole or mixed number 
may be changed to the form of an improper fraction. 

1. In 2 wMe apples, how many halves of an apple? Am. 4 
halves ; that is, £. In 3 apples, how many halves f in 4 
apples? in 6 apples? in 10 apples? in 24 ? in 60? in 
170 ? in 492 ? 

2. Reduce 2 yards to think. Ana. J . Reduce 2} yards to 

thirds. Ana. $. Reduce 3 yards to thirds. 3£ yards. 

3J yards. fi yards. 5$ yards. 6} 

yards. 

3. Reduce 2 bushels to fourths. 2|bu 6 bushels. 

6£ bushels. 7£ bushels. 25$ bushels. 

4. In 16^ dollars, how many ^ of a dollar? 
-f^uiake 1 dollar: if, therefore, we multiply 16 by 12, that 

is, multiply the whole number by the denmmnotor, the product 
will be tie number of 12tbs in 16 dollars : 16 X 12 = 192, 
and this, increased by the numerator of the fraction, (5,) evi- 
■ dently gives the whole number of 12thsj that is, -^ of a 
dollar, Answer. 



12 

192 = 12ths in 16 dollars, or the whole number. 

5 = 12ths contained in the fraction. 
197 = J^, the answer. 
Hence, To reduce a mixed number to an improper fraction, — 
Rule : Multiply the whole number by the denominator of 
the traction, to the product add the numerator, and write 
the result over the denominator. 

EXAMPLES FOR PRACTICE. 

5. What is the improper fraction equivalent to 23*5 hours ? 

Am. JjJ* of an hour, 

6. Reduce 730^ shillings to 12ths. 

As ^ of a shilling is equal to 1 penny, the question is evi- 
dently the same as, In 730 s. 3 d., now many pence ? 

Am. s_f£i f & shilling ; that is, 8763 pence. 
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7. Reduce l^g, 17fJ, Bflfr, 4A'A> ™d Tftj to improper 
fractions. 

8. In 1G6£J days, how many 24ths of a day ? 

Am. a$fi = 3761 hours. 

9. In 342} gallons, how many 4ths of a gallon? 

Am. J-^ii of a gallon = 1371 quarts. 

To reduce a fraction to its lowest or most simple terms, 

TT46. The. numerator and the denominator, taken to- 
gether, are called the terms oj the fraction. 

If i of an apple be divided into 2 equal parts, it becomes |. 
The effect on the fraction is evidently the same as if we had 
multiplied both of its terms by 2. In either case, ike parts 
are made 2 limes as many as they were befrre ; but they are only 
half as large j for it will take 2 times as many fourths to 
make a whole one as it will take haloes ; and hence it is 
that $ is the same in value or quantity as £. 

J is 2 parts; and if each of these parts be again divided 
into 2 equal parts, that is, if both terms of the fraction be 
multiplied by 2, it becomes {. Hence, j —$ = |, and the 
reverse of this is evidently true, that $ = $ = £. 

It follows therefore, by multiplying or dividing both terms of 
the fraction by the same number, we cht-ge its terms without 
altering its value. 

Thus, if we reverse the above operauon, and divide both 
terms of the fraction | by 2, we obtain its equal, J; dividing 
again by 2, we obtain £, which is the most simple form of th » 
fraction, because the terms are the least possible by which 
ths fraction can be expressed. 

The process of changing J into its equal J is called re- 
ducing the fraction to its lowest terms. It consists in dividing 
both terms of the fraction by any '•umber which will divide them 
both without a remainder, and tht wotkrU thence arising in the 
same maimer, and soon, till it apptars that no number greater 
than 1 will again divide them. 

A number, which will divide two or more numbers with- 
out a remainder, is called a common divisor, oi common mea- 
sure of those numbers. The greatest numbei that will do 
nil is called the greatest common dimsor. i 
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1. What part of an cere are 128 rods ? 

One rod is y^ of an acre, and 128 rods are -££g °f *« 
acre. Let us reduce this fraction to its lowest terms. We 
find, by trial, that 4 will exactly measure both 128 and ISO, 
and, dividing, we change the fraction to its equal £*j. Again, 
we find that 8 is a divisor common to both terms, and, di- 
viding, we reduce the fraction to its equal ♦, which is now 
in its lowest terms, for no greater number than 1 wilt again 
measure them. The operation may be presented thus : 

„vl28 %2 4 , . 

2. Reduce $$$, -^ T , $$%, and £$&£ to their lowest terms. 

A* i, $, fr, and |. 

JVote. If any number ends with a cipher, it is evidently 
divisible by 10. If the two right hand figures are divisible 
by 4, the whole number is also. If it ends with an even 
number, it is divisible by 2 ; if with a 5 or 0, it is divisible 
by 5. 

3. Reduce |3$, ^fo, $ff>, and %$ to their lowest terms. 

ff 47. Any fraction may evidently be reduced to its lowest 
terms by a single division, if we use 'the greatest common 
divisor of the two terms. The greatest common measure of 
any two numbers may be found by a sort of trial easily made. 
Let the numbers be the two terms of the fraction +§§. The 
common divisor cannot exceed the less number, for it must 
measure it. We will try, therefore, if the less number, 128, 
which measures itself, will also divide or measure 160. 
128}160('l *^ '" *"" £ oes * t' me i all( i 32 re- 

]2g main; 128, therefore, is not a divisor of 

160. We will now try whether this re- 

32)128(4 mainder be not the divisor sought; forif 
128 32 be a divisor of 128, the former divi- 

sor, it must also be a divisor of 160, 

which consists of 128 -f- 32. 32 in 128 goes 4 times, with- 
out any remainder. Consequently, 32 is a divisor of 128 and 
160. And it is evidently the greatest common divisor of 
these numbers ; for it must be contained at least once more in 
160 than in 128, and no number greater than their difference, 
that is, greater than 32, can do it 
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Hence the rule for finding the greatest common divisor of 
two numbers : — Divide the greater number by the less, and 
that divisor by the remainder, and so on, always dividing 
the last divisor by the last remainder, till nothing remain. 
The last divisor will be the greatest common divisor required. 

Note. It is evident, that, when we would find the greatest 
common divisor of more than two numbers, we may first find 
the greatest common divisor of two numbers, and then of 
that common divisor and one of the other numbers, and so 
on to the last number. Then will the greatest common 
divisor last found be the answer. 

4. Find the greatest common divisor of the terms of the 
fraction $£, and, by it, reduce the fraction to its lowest terms. 

OPERATION. 

21)36(1 
21 

U)ai(i 

14 
Greatest divis. 7)14(2. Then, 7)|g=|- A» 

5. Reduce ■£& to its lowest terms. Ant. -ft. 
Note. Let these examples be wrought by both methods ; 

by several divisors, and also by finding the greatest common 
divisor. 

6. Reduce ffi^ to its lowest terms. Ans. $. 

7. Reduce £$\ to its lowest terms. Ans. f. 

8. Reduce -fffc to its lowest terms- Ans. £i%. 

9. Reduce £££§ to its lowest terms. Ans. }. 

To divide a fraction by a whole number. 
1T48. 1. If2 yards of cloth cost* of a dollar, what does 
1 yard cost ? how much is § divided by 2 ? 

2. If a cow consume J of a bushel of meal in 3 days, how 
much is that per day f J -=- 3 = how much ? 

3. If a boy divide § of an orange among 2 boys, how much 
will he give each one ? t ■+■ 2 — how much ? 

4. A boy bought 5 cakes for $% of a dollar; what did 1 
cake cost ? -fg -h 5 = how much ? 
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5. If 9 bushels of apples cost f of a dollar, what la that 
per bush el ? 

1 bushel is the half of 2 bushels; the half of g is £. 

4w. t dollar. 

6. If 3 horses consume -ff of a ton of hay in a month, 
what will 1 horse consume in the same time ? 

■fl are 12 parts ; if 3 horses consume 12 such parts in a 
month, as many times as 3 are contained in 12, so many 
parts 1 horse will consume. Asa. A of a ton. 

7. If |f of a barrel of flour be divided equally among 5 
families, bow much will each family receive ? 

$£ is 25 parts; 5 into 25 goes 5 times, Aru. j^-of n barrel, 

The process in the foregoing examples is evidently di- 
viding a fraction by a whole number; and consists, as may 
be seen, in dividing the numerator, (when it can be done 
without a remainder,) and under the quotient writing the 
denominator. But it not uti frequently happens, that the nu- 
merator will not contain the whole number without a re- 
mainder. 

8. A man divided i of a dollar equally among 2 persons ; 
what part of a dollar did be give to each I 

$ of a dollar divided into 2 equal parts will be 4ths. 

Am. He gave £ of a dollar to each. 

9. A mother divided J a pie among 4 children ; what part 
of the pie did she give to each f ^4^ how much f 

10. A boy divided j of an orange equally among 3 of his 
companions; what was each one's share? £ -:- 3 ^ how 

11. A man divided g of on apple equally between 2 chil- 
dren ; what part did he give to each ? J divided by 2 = 
what part of a whole one ? 

J Is 3 parts : if each of these ports be divided into 2 equal 
parts, they will make 6 parts. He may now give 3 parts to 
one, and 3 to the' other : but 4tbs divided into 2 equal parts, 
become 6ths. The parts are now flotce to many, but they 
are only half so large ; consequently, $ is only half so much 
as f . An*, f of an apple. 

In these last examples, the fraction has been divided by 
multiplying the denominator, without changing the numerator. 
The reason is obvious ; for, by multiplying the denominator 
by any number, the parts are made so many times matter, 
since it will take so many more of them to make a whole 



f 49. - rMCriOKs. 109 

one ; and if no more of these smaller parts be taken than 
were before taken of the larger, that is, it the numerator be 
not changed, the value of the fraction is evidently made so 
many times less. 



I. Divide the numerator by the whole number, (if it will 
contain it without a remainder,) and under the quotient write 
the denominator.— Otherwise, 

II. Multiply- tke denominator by the whole number, and 
over the product write the numerator. 

EXAMPLES FOR PRACTICE. 

1. If 7 pounds of coffee cost $J of a dollar, what is that 
per pound ? g£ ->- 7 = how much ? Ant. A of a dollar. 



3. If JiJ of an acre produce 24 bushels, what part of an 
icre will produce 1 bushel ? £ | -e- 24 =j how mucb ? 
3. If 12 skeins of silk coat ^ of a dollar, what is that a 



skein ? ff -*- 12 = how much? 

4. Divide | by 16. 

Note. When the divisor is a composite number, the in- 
telligent pupil will perceive, that he can first divide by one 
component part, and the quotient thence arising by the 
other; thus he may frequently shorten the operation. In 
the last example, 16 = 8 x 2, and g ~ 8 — $, and j -s-2 
= tV ***• A- 

6. Divide -fa by 12. Divide , T „ by 21. Divide || by 24. 

6. If 6 bushels of wheat cost $ 4 j, what is it per bushel ? 
Note. The mixed number may evidently be reduced to 

an improper fraction, and divided as before. 

Ana. if = || of ft dollar, expressing the fraction in its 
Icvmt terms. (U 46.) 

7. Divide $ 4) J by 9. Quol- ^ of a dollar. 

8. Divide 12$ by 5. Qttof. V = *f 

9. Divide U\ by 8. Quol. l|> 

10. Divide 184£ by 7. Jne. 26ft. 
JVot*. When the mixed number is large, it will be must 

convenient, first, to divide the whole number, and then rc^ 
dace the remainder to an improper fraction ; and, after di- 
viding, annex the quotient of the fraction to the quotient of 
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the whole number; that, in Ac lost exwop le, »livi*&g »*} 
try 7, *x in wao-1% numbers, we obtain £6 integers, -with 2§ 
= £ remainder, which, divided by 7, gives -fa and 96 -f-i*j 

11. Divide 27SG* by 6. » Am. 464J. 

12. How many times is 29 contained in T646|+ ? 

An*. ttSfti. 

13. Haw many times is 8 contained in 462$ ? 

-Am. 154f 

71a multiply a fraction by a whole mimta. 

IT 50. 1. If I yard of cloth cost $ of a. dollar, what will 
2 yards Cost JjXSi: hww much ? 

2. If a cow consume i of a bushel of steal in 1 day, how- 
much will she consume in 3 days? j X 3='how much? 

3. A bey bought 5 cakes, at \ of a dollar each; what did 
he give for tin? whole ? f X 5 = how *iech? 

4. How much u 2 times I? —3 times £? -2 

times |? ' 

6. Multiply ? by 3. $ by 2. & by 7. 

6. If a man spend £ of a dollar per day, how much will 
he spend in 7 days ? 

jj is 3 parts. If he spend 3 such parte in 1 day, he will 
evidently spend 7 times 3, that is ^ — 2| in 7 days. 
Hence, we perceive, a fraction is multiplied by multiplying the 
numerator, without changing the denominator. 

But U has been made evident, (IT 49,) that multiplying the 
denominator produces the same effect on the value of the frac- 
tion, as dwitHaff the iistirfretor : hence, also, dividing the tfe- 
m o mn mter will prodiw the same effect on the value of the 
fraction, as multiplying the numerator. In all cases, therefor*, 
where row -of the term of the fwtion n to be multiplied, the 
■tune result will be effected by dividing the othtrf and where 
one turn it to bf.dMded, the same row may fee effected fcy 
multiplying the other. 

This ■principle, borne distinctly in mind, will frequently 
enable the pupil to shorten the operations of fractions. Thus, 
m the following example : 

At ^ of* doSwrtorl pound Of sugar, wlrtit wiH llpsands 
coat? 

Multiplying the numerator by 11, We e-btaHVlbrtheyw- 
Alut'gt^l -of a dollar for the answer. 
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t 81. But, hy applying the above principle, tad iiri&tf 
the denoaiaator, instead of multiplying ihii numerator, we at 
once come to the answer, £, in its lowest terms. Hence, 
there are two way to multiply a fraction by a wkoUnumbfr .- — ■ % 

I. Divide the denominator by the whole number, (when it 
can be done wifhout a remainder,) and over the quotient 
write the numerator. — Otherwise, 

II. Multiply the numerator by the whole number, sod un- 
der the product write the denominator. If then it be an 
improper fraction, it may be reduced to a whole or mixed 



EXAMPLES FOR PRACTICE. 

1. If 1 man consume ^ of a barrel of flour in a month, 

how much will 18 men consume in the same time I 6 

tneu ? 9 men ? Jus. to the last, 1 * barrels. 

2. What is the product of ^ multiplied by 40 ? ■ffy x 
40 = how much ? Am. 23 j, 

3. Multiply -rft h 7 " by 18. by 21 by 

36. by 4a by 60. 

Note. When the multiplier is a composite number, the 
pnpil will recollect, (IT II,) that he may first multiply by 
one component part, and that product by the other. Thus, 
in the last example, the multiplier 60 is equal to 12 X 6 ; 
therefore, ^X 12 = ^, and 13X8 = 1^ = 6^, Am. 

4. Multiply 8| by 7. .da. 40*. 

Note, It is evident, that the mixed number may be re- 
duced to an improper fraction, and multiplied, as in the pre- 
ceding examples ; but the operation will usually be shorter, 
to multiply the fraction and whole number separately, ana 
add the results together. Thuj||B the last example, 7 time* 
fi are 85; and 7 times J are ^M^SJ, which, add--d to 36, 
make 40}, Ann. V ' . ' 

Or, we may multiply the _/rie(to*)- first, and, writing down 
the fraction, reserve the^fcitegers, to be carried to the product 
of the whole number. 

6. What will 9Ajt tons of hay come to at JlTperlon? 

An. $164*- 
6. If a man travel 3& miles in 1 hour, how far will he 
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travel in 5 hours ? — — in 8 hours ? in 13 honrn ? ■ 

in 3 days, supposing he travel 18 hours each day? 

Aia. to the hut, 77§ mile*. 
Note. The fraction is here reduced to its lowest terras; 
the same will be done in all following examples. 

To multiply a whole number by a fraction. 

IT 63. 1. If 36 dollars be paid for a piece of cloth, what 
costs | of it r 36 X I — how much ? 

$of tfce quantity will cost ? of the price; J a time 36 dol- 
lars, that is, £ of 36 dollars, implies that 36 be first divided 
into 4 equal parts, and then that 1 of these parts be taken 3 
times; 4 into 36 goes 9 times, and 3 times 9 is 27. 

Am. 27 dollars. 

From the above example, it plainly appears, that the ob- 
ject in multiplying by a fraction, whatever may be the multipli- 
cand, it, to take out of the multiplicand apart, denoted by the 
multiplying fraction; and that this operation is composed of 
two others, namely, a division by the denominator of the 
multiplying fraction, and a maltiplicatiim of the quotient by 
the numerator. It is matter of indifference, as it respects 
the result, which of these operations precedes th« other, for 
36 X 3 -=- 4 := 27, the same as 36 -r- 4 X 3 = 27. 

Hence, — To multiply by a fraction, whether the multiplicand 
be a whole number or a fraction, — 

, ItTJLE. 

Divide the multiplicand by the denominator of the multi- 
plying fraction, and multiply the quotient by the numerator; 
or, (which will often be found mote convenient in practice,) 
first multiply by the numerator, and divide the product by 
the denominator. 

Multiplication, therefore, when applied to fractions, does 
not always imply augmentation or increase, as in whole 
numbers; for, when the multiplier is less than unity, it will 
always require the product to be less than the multiplicand, 
to which it would be only equal if the multiplier were 1 . 

We have seen, (IF 10,) that, when two numbers are multi- 
plied together, either of them may be made the multiplier, 
without affecting the result. In the last example, therefore, 
instead of multiplying 16 by J, we may multiply * by 16 
(1T 60,) and the result will be the same, 
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EXAMPLES FOB PRACTICE, 
3. What will 40 bushels of corn come to at J of a dollar 
per bushel ? 40 X j- = how much ? 

3. What will 24 yards of cloth, cost at § of a dollar per 
: yard ? 24 X j = how much ? 

4. How much is £ of 90 F Jof369? ^ 5 of45? 

6. Multiply 45 by fo. Multiply 20 by $. 

To multiply one fraction by another. 

Ti 53. 1. A man, owning $ of a ticket, sold J of hfe 
share ; what part of the whole ticket did he sell ? | of £ is 
how much. ? 

We have just seen, (II 52,) that, to multiply by a fraction, 
is to divide the multiplicand by the denominator, and to multi- 
ply the quotient by the numerator. J divided by 3, the de- 
nominator of the multiplying fraction, (IT 49,} is -f s , which, 
multiplied by 2, the numerator, (1T 51,) is fa, Ans. 

The process, if carefully considered, will be found to con- 
sist in multiplying together the two numerators for a new ntt- 
vterator, and the two denominators for a new denomiimior. 

EXAMPLES FOR PRACTICE. 

2. A man, having jj of a dollar, gave J of it for a dinner ; 
what did the dinner cost him i Ans. £ dollar. 

3. Multiply £ by f. Multiply fa by 3. . Product, fa. 

4. How much is £ of £ of { of J ? 

Note. Fractions like the above, connected by the word 
of, are sometimes called compound fractions. The Vord of 
implies their continual multiplication into each other. 

Ans. H§ = A- 
When there are several fractions to be multiplied con- 
" tinually together, as the several numerators are factors of the 
new numerator, and the several denominators are factors of 
the new denominator, the operation may be shortened by 
dropping those factors which are the same in both terms, on the 
principle explained in IT 46. Thus, in the last example, f, 
& ti ii we nna> a 4 Bn d a 3 both among the numerators and 
among the denominators; therefore we drop them, multiply- 
ing together only the remaining numerators, 2 X 7— 14, for 
a new numerator, and the remaining denominators, 5X8 = 
40, fof a new denominator, making H^fay Ans. as before. 
K* 
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B. f of toff of fcof-ftof jofg=howmuch? A*. -fa 
6'. What is the continual product of 7, £, f of $ end 3} f 
JVote. The integer 7 may be reduced to the form of an 
improper fraction by writing a unit under It for a denomina- 
tor, thus, i- Ant. 2tf. 

7. At a ^ of a dollar a yard, what will J of a yard of cloth 
cost? 

8. At 6f dollars per barrel for flour, what will -ft of a bar- 
rel cost ? 

6| = Vi thenJ^XA = Ui= $%iH, Am- 

9. At £ of a dollar per yard, what cost 7f yards ? 

Am. $6&. 

10. At $ 2£ per yard, what cost 6g yards ? A«s. $ 14$f . 

11. What is the continued product of 3, $, f of £, 2-f , and 
^off off? . Aw. ftf- 

IT 84. 7^e Rule /or ifte multiplication of fraction* may 
now be presented at one view : — 

I. To multiply a fraction by a whole number, or a whole 
number by a fraction, — Divide the denominator by the whole 
number, when it can be done without a remainder ; other- 
wise, multiply the numerator by it, and under tbe product 
write the denominator, which may then be reduced to a 
whole or mixed number. 

II. To multiply a mixed number by a whole number, — Multi- 
ply the fraction and integers, teparately, and add their pro- 
ducts together. 

III. To multiply one fraction by another, — Multiply together 
the numerators for a new numerator, and the denominators for 
a new denominator. 

Note. If either or both are mixed number*, they may first 
be reduced to improper fraction*. 

EXAMPLES FOR PRACTICE. 

1. At $ | per yard, what cost 4 yards of cloth ? — — S 
yds. ? 6 yds. t 8 yds. ? ■ 20 yds. ? 

An*, to the hut, $ 15. 

2. Multiply 146 by £. by £. by &. - — by-^. 

Last product, 44-^,. 
. 3. If 2-ft tons of bay keep 1 horse through the winter,, 
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how much will it take to keep 3 horses the same time? — — 
7 horses ? 13 horses ? Ana. to last, 37-^, tons. 

4. What will Sjtj barrels of cider come to, at $ 3 per 
barrel ? 

5. At $14£ per civt., what will he the cost of 147 cwt? 

6. A owned | of a ticket ; B owned A of the same ; the 
ticket was so lucky as to draw a prize of $ 1000 ; what was 
each one's share of the money ? 

7. Multiply £ of £ by £ of fc. Product, \. 

8. Multiply 7J by 2^. Product, 16J. 

9. Multiply £ by 2$ . Product, 2%. 

10. Multiply J of 6 by f. " Prwfaci, 1. 

11. Multiply | of 2 by | of 4. Product, 3. 

12. Multiply continually together i of 8, J of 7, £ of 9, 
«nd ^ of 10. Product, 20. 

13. Multiply 1000000 ■uj $. Product, 555555$. 

< To divide a whole number by a fraction. 

IT 55. We have already shown (IT 49) how to divide a 
fraction by a whole number ; we now proceed to show how 
to divide a whole number .>y a fraction. 

1. A man divided $9 among some poor people, giving 
them jof a dollar each; how many were the persons who 
received the money ? 9 -*- J = how many r 

1 dollar is £, and 9 dollars is 9 times as many, that is, -^ ; 
then f is contained in -^ as many times as 3 is contained 
in 36. Ana. 12 persons. 

That is, — Multiply the dividend by the denominator of the 
dividing fraction, (thereby reducing the dividend to parts of 
the same magnitude as the divisor,) and divide the product 
by the numerator. 

2. How many times is | contained in 8 ? 8 ■+■ % — bow 
many? 

OPERATION. 

8 Dividend. 
5 Denominator. 

. Numerator, 3)40 

Quotient, 13£ times, the Answer. 

To multiply by a fraction, we have seen, (IT 52,) implies 

two operations — a division and a multiplication; so, also, to 

divide by a fraction implies two operations — a multiplication 

and a division. 
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1T SO, Division is the reverse of multiplication. 



To rliruh by a fraction, 
whether the dividend be a 
whole number or a fraction, 
we multiply by the denomina- 
tor of the dividing fraction, 
and divide the product by the 
numerator. 



To multiply by a fraction, 
whether the multiplicand be t 
a whole number or a fractioi 
u has been already showi_ 
(IT 52,) we divide by the de- 
nominator of the multiplying a 
fraction, and multiply the quo- i 
tient by the numerator. 

Note. In either case, it is matter of indifference, as it 
respects the result, which of these operations precedes the 
other; but in- practice it will frequently be more convenient, 
that the multiplication precede the division. 

12 multiplied by £, the pro- 
duct is 9. 

mltiplication, the i 



tiplier being leu than unity, 
or 1, will require the product 
to be lea .than the multipli- 
cand, (IT 52,) to which it is 
only equal when the multi- 
plier is 1, and greater when 
the multiplier is mare than 1. 



12 divided by J, the quo- 
tient is 16. 

In division, the divisor be- 
ing leu than unity, or 1, will 
be contained a greater number 
of timet; consequently will re- 
quire the quotient to be great- 
er than the dividend, to which 
it will be equal when the di- 
visor is 1, and lest when the 
divisor is more than 1. 



EXAMPLES FOR PRACTICE. 

1. How many times is £ contained in 7 ? 7 -f- J = how 
many ? 

2. How many times can I draw J of a gallon of wine out 
of a cask containing 26 gallons ? 

3. Divide 3 by f . 6 by |. 10 by f 

4. If a man drink ^ of a quart of rum a day, how long 
will 3 gallons last him ?. 

5. If 2 J bushels of oats sow an acre, how many acres will 
22 bushels sow ? 22 -j- 2J = how many times ? 

Note. Reduce the mixed number to an improper frac- 
tion, 2£ =: Y- A\t. 8 acres. 

6. At $4j a yard, how many yards of cloth may be 
bought for $37? Am. SJfe yards. 

7. How many times is ^ contained in 84 ? 

Am. 90f time*. 
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8. How many times is ^ contained in 6 > 

Ana. $ of 1 time. 

9. How many times is 8g contained in 53 ? 

Ant. 6ff times. 

10. At | of a dollar for building I rod of stone wall, how 
many rods may be built for $87? 87-^$ = how many ' 
times ? 

jr- To divide one fraction by mother. 

V 57. 1. At § of a dollar per bnsbel, how much rye may 
be bought for $ of a dollar? $ is contained in $ how many 

| Had the rye been 2 whole dollars per bushel, instead off 
of a dollar, it is evident, that f of a dollar must have been 
divided by 2, and the quotient would hare been -^ ; but the 
divisor is 3ds, and 'ids will be contained 3 times where a 
like number of whole ones are contained 1 time ; confid- 
ently the quotient & is 3 times too small, and must there- 
re, in order to give the true answer, be multiplied by 3, 
that is, by the denominator of the divisor ;3 times -fa .=: 
iVbusn. Ans. 
The process is that already described, TT 55 and IT 56. If 

, carefully considered, it will be perceived, that the numerator 
of the divisor is multiplied into the denominator of the divi- 
dend, and the denominator of the divisor into the numerator 
of the dividend ; wherefore, in practice, it will be more con- 
venient to invert the divisor ; thus, $ inverted becomes J ; 
then multiply together the two upper terms for a numerator, and 
the two lower terms for a denominator, as in the multiplication 
of one fraction by another. Thus, in the above example, 
3X3_9 
2x5 = l0' asbef0re - 

EXAMPLES FOR PRACTICE. . 

2. At J of a dollar per bushel for apples, how many bush- 
els may he bought for § of a dollar ? How many times is i 
contained in J? Ans. 3£ bushels. 

3. If | of a yard of cloth cost $ of a dollar, what is that 
per yard ? It will be recollected, (IT 24,) that when the cost 
of any quantity is given to find the price of a unit, we divide 
the cost by the quantity. Thus, £ (the cost) divided by J 
(the quantity) wdl give the price of I yard. 

Ans. $£ of a dollar per yard. 



qa< 
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Pboof. If the work be right, (IT 16, " Proof,") the pro- 
duct of the quotient into the divisor will be equal to the 
dividend; thus, f| X { = %■ This, it will be perceived, 
is multiplying the price of one yard ($$) by the quantity (J) 
to find the tost (%;) and is, in fact, reversing the question, 
thus, If the price of 1 yard be §£ of a dollar, what will J of » 
yard cost ? Aim. £ of a dollar. 

Note. Let the pupil be required to reverse and prove the 
succeeding examples in the some manner. 

4. How many bushels of apples, at ^ of a dollar per 
bushel, may be bought for J of a dollar ? Ans. 4$ bushels. 

6. If 4$ pounds of butter serve a family 1 week, how 
many weeks will 36} pounds serve them ? 

The mixed numbers, it will be recollected, may be re- 
duced to improper fractions. Ans. 8-j-jf j weeks. 

6. Divide i by j. Qiiot.l, Divide} by J, Quot. 2. 

7. Divide|byi. Quot.3. Dividefrby-ft. Qaof.f$. 

8. Divide 2^ by 1$. Divide 10J by 2J. 

Quot. H- Quot 4Jf, 

9. How many times is ^ contained in { ? An*. 4 times, 

10. How many times is $ contained in 4{ ? s 

Am. Il§ times. 

11. Divide § of j by J off Quot 4. 



I. To divide a fraction by a irhoie number, — Divide the 
numerator by the whole number, when it can be done with- 
out a remainder, and under the quotient write the denomi- 
nator ; otherwise, multiply the denominator by it, and over the 
product write the numerator. 

II. To divide a whole monber by a fraction, — Multiply the 
dividend by the denominator of the fraction, and divide the 
product by the numerator. + 

III. To divide one fraction by another, — Invert the divisor, 
and multiply together the two upper terms for a numerator, 
and the two lower terms for a denominator. 

Note. If either or both are mixed numbers, they may be 
reduced to improper ti actions. 
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EXAMPLES VOR PRACTICE. « 

1. If 7 lb. of sugar cost -fifo of ft doliar, what is it per 
pound t -jVo -T- 7 = bow much ? f of ^, is how much ? 

2. At $ i for | of a barrel of cider, what is that per bar- 
rel? 

3. If 4 pounds of tobacco coat J of a dollar, what doea 1 
pound cost? 

4. If | of a yard cost $ 4, what is the price per yard ? 

5. If 14| yards cost $ 75, what is the price per yard ? 

• Ans. 5,&. 

6. At 31 ft dollars for 10} barrels of cider, what is that 
per barrel? * A**. $3. 

t. How many times is ft contained in 746 ? Am. 1989ft. 

8. Divide i of § by J. Divide "{ by ft of ft. 

Qimt. ft. Qm>t. Bftft. 

9. Divide £ of % by ft of J. Quo*, if. 
10. -Divide | of 4 by ^. Qua*. 3. 

11. Divide 4ft by ft of 4. Qwf. 2^- 

12. Divide J of 4 by 4ft. Qw*. ftf 



ADDITION AND SUBTRACTION OF FRACTIONS. 

IT 69, 1. A boy gave to one of his companions J of an 
omngejWau other ft, to another ft ; what part of an orange 
did he gjWto all ? } + ft + ft^how much? Am.'j,. 

2. A coflppns allies', in 1 month, ^ of a ton of hay; a 
horse, in tDMUne time, consumes ^ of a ton ; .and a pair 
of oxen, ^ ; how much do they all consume ? how much 
more does the horse consume than the cow ? ■ the oxen 
thanOie horse ? -f\-f-A-)-^ = how much? -fa— ft = 
hew much ? -^ — -fg ==h»w much ? 

'*• ft + S+ ft —how much ? ft — ft~howmuch? 

4jfc + A + A + ftft-r-A=Wmuch? ftft— ft = 



bow much? 

6. A boy, „ , , , , „ 

what part of the apple had he left ? ft — ft = how much ? 



6. A boy, having ft of an apple, gave ft of it to his sister.; 



ISO ADDITION AXD SUBTRACTION OF FRACTIOUS. IT 60. 

When the denominators of two or more fractions are alike, 

Sis indhe foregoing examples,) they are said to have a common 
enominalor. The parts are then in the same denomina- 
tion, and, consequently, of the same magnitude or value. It 
is evident, therefore, that they may be added or subtracted, 
by adding or subtracting their numerators, that is, the num- 
ber of their parts, care being takea to write under the re- 
sult their proper denominator. Thus, -fr -j- yy — -ff j a — a' 

=*• 

6. A boy, having an orange, gave a of it to his sister, and 
\ of it to his brother ; what part of the orange did he give 
away ? ^ 

4ths and 8ths, being parts of different magnitudes, or value, 
cannot be added together. We must therefore first reduce 
.them to parts of the some magnitude, that is, to a common de- 
nominator. £ are 3 parts. If each of these parts be divided 
into 2 equal parts, that is, if we multiply both terms of the 
fraction | by 2, (IT 46,) it will be changed to } ; then £ and 
i are J. Ans. \ of an orange. 

T. A man had § of a hogshead of molasses in o*e;*ask, 
and | of a hogshead in another; how much mate in\>he 
cask than in the other? i 

Here, 3ds cannot be so divided as to become- 5 th s,, nor 
can 5tha be so divided as to become 3ds ; J>ut if the 3ds be 
each divided into 5 equal parts, and the whs each into |3 
equal parts, they will all become 15ths. The ij will become 
^, aud the { will become ^ ; then, -fa taken from -JJ leaves 
&, An,. 

IT CO. From the very process of dividing each of the 
parts, that is, of increasing the denominators by multiplying 
them, it follows, that each denominator must be a factor of 
the common denominator ; now, multiplying all the denomina- 
tors together will evideutly produce such a number. 

. Hence, To reduce fraction* of different denominators to 
equivalent fractions, having a common denominator, — Rule : 
Multiply together nil the denominators for a common denomi- 
nator, and, as by this process each denominator is multiplied 
by all the others, so, to retain the value of each fraction, 
multiply each numerator by all the denominators, except its 
own, for a new numerator, end under it write the cemmoa 
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EXAMPLES FOB .PRACTICE. 

1. Reduce J, £ and *_ to fractions of equal value, having a 
common denominator. 

S X 4 X 8 =60, the common denominator. 
3 X 4 X * = 40, the new numerator for the first fraction 
3x3x5 — 45, the new numerator for the second fraction. 
3 X 4 X 4 = 48, the new numerator for the third fraction. . 
The new fractions, therefore, are |f(, |J, and |§. By an 
inspection of the operation, the pupil will perceive, that the 
numerator and denominator of each fraction have been mul- 
tiplied by the same numbers; consequently, (IT 46,) that 
their value has not been altered. 

2. Reduce £, §, | and * to equivalent fractions, having a 
common denominator. Aug. j{$, jf ij, H%, ^fg. 

3. Reduce to equivalent fractions of a common denomi- 
nator, and add together, £, £, and £. 

^kAdd together j and f. Amount, 1£$. 

-^Fwhat is thft amount of i + i + } + i f 

lu L , . , *» »*=?«%■ 

6. What are the fractions of a common denominator 
equivalent to J and 4 ? Ana. Jf and § J, or -ft and ±$. 

We have al^py seen, (IT 59, ex. 7,) that the common 
denominator ma^Ce any number, of which each gin en de- 
nominator is a factor, that is, any number which may be ili- 
videfl by eogh of them without a remainder. Such a number 
is called aycoHtnum multiple of all its common divisors, and 
the IttM number that will do this is called their least co:n- 
mon multiple; therefore, the least coitmwn denominator of any 
tractions is the least tommon multiple of all their denominators* 
Though the rule already, given will always find a rimatum 
multiple of the given denominators, yet it will not always 
find their lent comma;, multiple. In the last example, 24 
is evidently a common multiple of 4 and 6, for it will exactly 
measure both of them ; but 12 will do the same, and as 13-£a 
the Jessf. number thai will do this, it is the Uaat common 
multiple, of 4 and 6. It will theiefore be convenient to have 
a wis for finding . this least common multiple. . Let the num- 
bers be 4 and 6. . 

It is evident, that one number is a multiple of another, 
when the former contains all the factors of the latter. The 
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factors of 4 ate 2 and 2, (2 X 2 = 4.) The factors of 6 
are 2 and 3, (3 X 3 = 6.) Consequently, 2X2X3 — 12 
contains the factors of 4, that is, 2 X 2 ; and also contains the 
factors of 6, that is, 2 X 3. 12, then, is a common multiple 
of 4 and 6, aad it is the least common multiple, because it 
does not contain any factor, except those which make up 
the numbers 4 and 6 ; nor either of those repeated more 
than is necessary to produce 4 and 6. Hence it follows, 
that when any two numbers have a factor common to both, 
it may be once omitted ; thus, 2 is a factor common both to 
4 and 6, and is consequently once omitted. 

IT 61. On this principle is founded the Rule for finding 
the least common multifile of two or more number*. Write 
down the numbers in a line, and divide them by any number 
that will measure two or more of them ; and write the quo- 
tients and undivided numbers in a line beneath. Divide this 
line as before, and so on, until there are no two mupbers 
that can be measured by the same divisor ; then thfflonti- 
Qual product of all the divisors and numbers in the las 
will be the least common multiple require j, 

Let us apply the rule to find the least common i 
of4and6. J* 

4 and 6 may both be measured hvJZ ; the 

) * * " quotients are 2 and 3. ThereJfco number great- 
2 t 3 erthanl, which will measure^ and-S. There- 
fore, 2 X 2 X 3= 12 is the least common mul- 
tiple of 4 and 6. "' |- 

If the pupil examine the process, he will see flmt up* di- . 
visor 2 is a factor common to 4 and 6, and that dividing 4 
by this factor gives for a quotient its other factor, 2. In the 
same manner, dividing 6 gives its othel factor, 3. Therefore 
the divisor and quotients make up all the factors of the two 
numbers, which, multiplied together, must give the com- 
mon multiple. 

7. Reduce $, £, % and -J to equivalent fractions of the 
least common denominator. ' • ■ , 

OPERATION. Then, 2 X 3 X 2 = 12, least rfommoa 

8)4.2.3.6 denominator. It is evident we need 
>V2 . 1 .8.3 not multiply by the Is, as this would 
"a — i — i T not °^ ter tk* narnD * r - 



.. .Google 



; oi iz. jui 

( A = l 



IT 61. ADDITION AND SUBTRACTION or FRACTIONS. 1S3 

To find the new numerators, that is, how many 12thi 
each fraction is, we may take |, J, $ and £ of 12. Thus : 

, r ,„~f. J New numerators, which, (?■" 
{"Jj-JJ written over the com- < 
» ° " i mon denominators, give 1 
$ofl2=:2) ^ S (.& = 

8. Reduce £, §, and g to fractions having the least com- 
mon denominator, and add them together. 

Au- $?+A + f? = W=lifc amount 

9. Reduce { and J to fractions of the least common de- 
nominator, and subtract one from the other. 

Ana. ft — i%=^ difference. 

10. What is the least number that 3, 5, 8 and 10 will 
measure ? Ass. 120. 

11. There are 3 pieces of cloth, one containing 7| yards, 
another 13$ yards, and the other 15J yards; how many 
yards in the 3 pieces. 

Before addii.g, reduce the fractional parts to their least 
common denominator ; this being done, we shall have, 

Adding together all the 24th s, viz. 18 + 20 
7| = 7H ) _|_21, we obtain 69, that is, $f = 2U. 
13f=13$j V We write down the fraction U under the 
15| = 16Ji J other fractions, and reserve the 2 iwegers ^ 
to be carried to the amount of the^other '" 
■*»- 37 ii- integers, making in the whole 37&, Am. ' 

12. There was a piece of cloth containing 3*| yards, 
from which were taken 12| yards ; how much was there 
left? 

We cannot take 16 twenty-fourths 
(H) fr° m 9 twenty-fourths, (Ai) we 
must, therefore, borrow 1 integer, — 24 
twenty-fourths, (JJ,) which, with fa 
makes £| ; we can now take £| from 
||, and there will remain $$; but, as we borrowed, so also 
■we must carry 1 to the 12, which makes it 13, and 13 from 
84 leaves 21. 4** 21H- 

13. What is the amount of £ of | of a yard, f of ayard, 
and £ of 2 yards ? 

Note. The compound fraction may be reduced to a sun- 
pie fraction; thua, jof| = f; and* of 2=1; then, ft + 
» + * = «§ = l-ArVy<ls., &"■ 
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-■1FM. From the foregoing examples we derive the fol- 
lowing Rule : — To add or subtract fractions, add or subtract 
their numerators, when they have a common denominator ; 
otherwise, thej must first be reduced to a common denomi- 
nator. 

Note. Compound fractions must be reduced to simple 
fractious before adding or subtracting. 

EXiMI-r.ES FOR PRACTICE. 

l.,Whatiathe amount of f, 4£ and 12? Am. 1T&. 

2. A mu bought a ticket, and sold jf of J of it ; what part 
of the ticket had he left ? Am. f. 

3. Add together h h h -fat *° d O- Amount, 2fJ. 

4. What is the difference between 14ft and 10& ? 

«. From 1} take j. Ranawtder, {. 

B. From 3 take £. Rem. 2f. 

t. From 147$ take 48f Rtm. 98J. 

& Fromfof ^ take J of^V- Jbw. ]%. 

9. Add together 112$, 3tlf, and 1000J. 

10. Add together 1 4, 11, -If, ^ and J. 

11. From } take J. From £ take J. 

IS. What is the difference between £ and ) ? J and J? 
landf? tandf? fand^?- fcaiidj? 

13. How much is 1—*? 1— J? 1 — 4? 1 — f? 
«_f? 2—*? 2J — f? H— A ? 1000— A? 



REDUCTION OF FRACTIONS. 

V 63. We have seen, (1T33,) that integers of one denomi- 
nation maybe reduced to integers of another denomination. 
It is evident, that fraction* of one denomination, after the 
same manner, and by die same rules, may be reduced to 
fractions of another denomination ; that is, fraction*, like 
integers, may be brought into lower, denominations by ti 
tiplication, and into' higher denominations by aV- : -'~- 
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EIJJDCTION Or FR»CTIOS9. 



To reduce, higher into lower 



(Rcle. See IT 34.); 
1. Reduce < r } 7 of a pound 
to pence, or the fraction of 

penny. 

Note. Let it be recollect- 
ed, that a fraction is multiplied 
either by dividing its denomi- 
nator, or by multiplying its nu- 
merator. 

rt,;& X 20 = As-X12 
— £d. An*. 

Or thus; yj Tr of^ofY = 
|$g — . f of a penny, Ans. 

3. Reduce xfaa °f a pound 
to the fraction of a farthing. 

t^£.X 20 = ^8. X 
12=- r m«l-X4r=- r W =: 

Or thus: 

Aim. 1 

20 s. in I £. 



To reduce lower- into HIGHER 

denominations. 
(Rule. See1T34.) 

2. Reduce f of a penny to 
the fraction of a pound. ■ 

Note. Division is perform- 
ed either by dividing the nu- 
merator, or by multiplying the ' 
denominator. 

f d.-=- 12 = ^8.-^-20 = 
nh,£. Ans. 

Or thus : J of A of A - 
T7fW = 3+r^- *•«■ 



4. Reduce J of a farthing 
to the fraction of a pound. 
*«.-(• 4 = A <£+«=* 

tIj s. -f- 20 — ^fas — j^j JE . 

Or thus: 
Denom. 4 

4 q. in 1 a. , 



Then, dftfcsjq. Ait. 

6. Reduce 7^7 of aguinea 
to the fraction of a penny. 

7. Reduce $ of a guinea 
the fraction df a pound. 

Consult IT 34, ex. 11. 

9, Reduce | of a moidore, at 
36 s. to the fraction of aguinea. 
* 11. Reduce £, of a pound, 
Troy, to the fraction of an 



20 

12 d. in 1 a. 

240 

4 q. in 1 d. 


12 d. in 1 a. 

192 

20 s. inl jE. 

3940 


960 


Then, rttr = T3 W«. Am. 



6. Reduce f of a penny to 
le fraction of a guinea. 
8. Reduce \ of a pound to 
the fraction of a guinea. 

educe g J of a guinea 
to the fraction of a moidore. 
12. Reduce § of an ounce 
the fraction of a pound 
Troy. 

, Google 



biductioh or fractious. 



T69.M. 



avoirdupois, b 
an ounce. 

IS. A man baa 7 £g of 
. hogshead of wine ; what part 
jjlhat of a pint? 

17. Aeuemabergrewtothe 
length of nVir °' a mi ' e ! ""hat 
part is that of a foot ? 

19. Reduce f of j of t 
pound to the fraction of i 

21. Reduce { of ^ of 3 
pounds to the fraction of a 
penny. 



V M. It will frequently be 
required to find the value of a 
fraction, that is, to reduce a 
fraction to integers of lest de- 



1. What is the value of $ 
of a pound? In other words, 
Reduce % of a pound to shil- 
lings and pence. 

$ ofapound is 4£ = 13 J shil- 
lings ; it is evident from \ of 
a shilling may be obtained 
some pence ; £ of a shilling is 
J# = 4 d. That is,— Multiply 
the numerator by that number 
which will reduce U t- the next 
lest denomination, and divide 
the produet by the denominator; 
if there be a remainder, multiply 
and divide as before, and so on ; 
the several quotients, plated one 
*fier another, in their order, 
wU be the answer. 



14. Reduce | of an ounce t 

to the fraction of a pound * 

avoirdupois. ' 

16. A man has fg of a pint 
of wine ; what part is that of 
a hogshead ? 

18. A cucumber grew to 
the length of 1 foot 4 inches | 

— +J=|ofafoot; whatpart ' 

is that of a mile ? 

- 20. $? of a shilling is f of 
what fraction of a pound? j 

22. -W of a penny is J of 
what fraction of S pounds ? 
-W of a penny is -ft of what 
part of 3 pounds ? -i^ of a 
penny is £ of ^ of how many 
pounds? | 

It will frequently be re- 
quired to reduce integers to 
the fraction of a greater de- 
nomination. 

I 

2. Reduce 13 s. 4 d. to the 
fraction of a pound. 

13 s. 4 d. is 160 pence; 
there are 240 pence in a 
pound ; therefore, 13 s. 4 d. ts ■ 

ffi — * of a pound. That I 

is, — ^Reduce the given sum or 
quantity to the least denomina- ■, 

lion mentioned in if, for a nu- 
merator ; then reduce an inte- 
ger of that greater denomina- 
tion (to a fraction' of which it 
is required to reduce the giv- 
en sum or quantity) to the 
same denomination, for a denomi- 
nator, and they will form the 
fraction regmred. 
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EXAMPLES FOR PRACTICE. 
3. What is the value of $ 
of a shilling ? 

OPERATION. 
Nvmer. 3 
12 

Dawm.8)38(4 d. 2 q. Am. 



16(2 q. 
16 

S. What is the Value of $ 
of a pound Troy ? 

7. What is the value off 
of a pound avoirdupois ? 



9. £ of a month is how ma- 
ny days, hours, and minutes ? 

11. Reduce f of a mile to 
its proper quantity. 

13. Reduce ~fg of an acre 
to its proper quantity. 

10. What is the value of 
tJ; of a dollar in shillings, 
pence, &c. ? 

17. What is the value of -ft 
of a yard ? 

19. What ia the value of & 
of a ton? 



EXAMPLES FOR PRACTICE. 
4. Reduce 4 d. 2 q. to the 
fraction of a shilling. 
OPERATION. 
4d. 2q. 



18 Numer. 



12 
"l2 



48DtHom. 



6. Reduce 7 oz. 4 pwt to 
the fraction of a pound Troy. 

8. Reduce 8 oz. 14f dr. to 
the fraction of a pound avoir- 
dupois. 

Note. Both die numerator 
and the denominator must be 
reduced to 9ths of a dr. 

10. 3 weeks, 1 d. 9 h. 36 m. 
is what fraction of a month ? 

12. Reduce 4 fur. 125 yds. 
2 ft 1 in. 2-f bar. to the frac- 
tion of a mile. 

14. Reduce 1 rood SO poles 
to the fraction of an acre. 

16. Reduce 6 s. 7$ d. to 
the fraction of a dollar. 

18.- Reduce 2 ft. 8 in. l£b. 
to the fraction of a yard. 

20. Reduce 4 cwt.2 qr. 13 
lb. 14 oz. 12-& dr. to the frac- 
tion of a ton. 

Nate. Let the. pupil be required to reverse and prove the 
following examples : 

21. What iirthe- value, of -& of a guinea? 

.Google 
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22. Reduce 3 roods 17^ poles to the fraction of an acre. 

23. A man bought 27 gal. 3 qts. 1 pt. of molasses; what 
part is that of a hogshead f 

24. A man purchased ^ of -7 cwt. of sugar; how much 
sugar did he purchase ? 

26. 13 h. 42 m. 51$ s. is what part or fraction of a day ? 



SUPPLEMENT TO FRACTIONS. 
QUESTIONS. 

1. Vtyt are fractions ? 2. Whence is it that the parts 
into which any thing or any number may be divided, take 
their name? 3. How are fractions represented by figures ? 
4. What is the number above the line called ? — Why is it 
so called? 5. What is the number below the line called? 
— Why is it so called ? — What does it show 1 6. What is 
it which determines the magnitude of the parte? — Why? 

7. What is a simple or proper fraction? an improper 

fraction i — — a mixed number ? 8. How is an improper 
fraction reduced to a whole or mixed number ? 9. How is 

a mixed number reduced to an improper fraction ? • a 

whole number? 10. What is understood by the terms of the 
fraction? 11. How is a fraction reduced to its most simple 
or lowest terms f 12. What is understood by a common di- 
visor ? — ^ by the greatest common divisor ? 13. How is 
it found? 14. How many ways are there to multiply a frac- 
tion by a whole number ? 15. How does it appear, that di- 
viding the denominator multiplies the fraction? 16. How is a 
mixed number multiplied ? 17. What is implied in multi- 
plying by a fraction ? 18. Of how many operations does it 
consist? — What are they? 19. When the multiplier is leas 
than a unit, what is the product compared with the multi- 
plicand ? 20. How do you multiply a whole number by 
a fraction? 21. How do you multiply one fraction by ano- 
ther? 22. How do you multiply a mixed number by a 
mixed number? 23. How does it appear, that in multiply- 
ing both terms of the fraction by the same' number the value 
of the fraction is not altered? 24. How many ways are 
there to divide a fraction by a whole number? — What are- 
they ? 25. How does it appear that a fraction is divided by 
multiplying itt denominator? 26. How does dividing by a 
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fraction differ from vmltiphjinf! by a fraction ? 27. 'When 
the dwitur is leu than a unit, what is the quotient compared 
with the dividend? 28. What is understood by a common 

denominator? the leatt common denominator? 29. 

How does it appear, that each given denominator nnjt be a 
factor of the common denominator? 30. How is the com- 
mon denominator to two or more fractions found ? 31. 
What is understood by a multiple'? by a common Multi- 
ple? by the leatt common multiple? — What is the pro- 
cess of finding it? 32. How are fractions added and sub- 
tracted ? 33. How is a fraction of a greater denomination 

reduced to one of a less? of a less to a greater? 34. 

How are fractions of a greater denomination reducw* to in- 
tegers of a less ? integers of a less denomination to the 

fraction of a greater ? 



EXEBCISEB. 

1. What is the amount of f and f ? of J and J? 

of 12$, Hf and 4j ? Am. to the lot, 20&. 

2. To | of a pound add j of a shilling. Amount, lSf s. 
Note. First reduce both to the same denomination. 

3. f of a day added to J of an hour make how many 
hours ? what part of a day ? Am. to the last, g| d. 

4. Add j, lb. Troy to <& of an oz. 

Amount, 6 oz. 11 pwt 16 gr. 
6. Howmuch is i less $> -ft — i? A— A? 144 
_4^? 6 — 4j? «J — iofjofj? 

Am. to the last, i J&. 

6. From £ shilling take J of a penny. Rem. 6£ A. 

7. From \ of an ounce take J of a pwt. 

Item. II pwt 3 grs. 

8. From 4 days 7£ boors take I d. 9W h. 

Rem. 2d. 22 h. 20m. 

9. At $ $ per yard, what costs j of a yard of cloth ? 

IT 65. The price of unity, or 1, being given, to find the 
cost of any quantity, either lets or more than unity, multiply 
the price by the quantity. On the other hand, the cost of any 
quantity, either leu or more than unity, being given, to find 
the price of unity, or 1, divide the cost by the quantity. , 

4m. $». 
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1. Ifyilb. of sugar cost -ft of a shilling, what will }$ of 
a pound cost ?* 

This example will require two operations : first, as above, 
to find the price of 1 lb. ; secondly, having found the price 
of 1 lb., to find the cost of ^ of a pound. ^ F s. -~ +$ (ff 
of A s. IT 57) = ,<& s. the price of 1 lb. Then, Jfc s. X 
H (H of ^\ a. H 53) = ^if s. = 4 d. SfgH q., the: 
Answer. ' 

Or we may reason thus : first to find the price of 1 lb. : 
4-J lb. costs -[% s. If we knew what -^ lb. would cost, 
we might repeat this 13 times, and the result would be the 
price of 1 lb. ^ is 11 parts. If \\ lb. costs -fe s., it is evi- 
dent T^'lb, will cost r\ of -rV = yir B -i a,d it lb - wil1 w* 1 
13 times as much, that is, ^ 6 V s. = the price of 1 lb. Then, 
f$ of -fVs s. = JrJ # a., the cost of jf of a pound. fUf s. 
= 4 d. 'ma q.) as before. This process is called solving 
the question by anatgsis. 

After the same maimer let the pupil solve the following 
questions : 

2. If 7 lb. of sugar cost £ of a dollar, what is that a 
pound ? j of £ — how much ? What is it for 4 lb. ? f 
off zz how much? What for 12 pounds ? y of j — how 
much ? Am. to the last, $ 1$. 

3. If G$ yds. of cloth coat $3, what cost 9^ yards t 

Ans. $4'269. 

4. If 2 oz. of silver cost $2'24, what costs $ oz. ? 

Ans. $'84. 

5. If f oz. costs $-}£, what costs 1 oz. ? -fin*. $ 1'283. 

6. If i lb. less by % costs 13-j d., what costs 14 lb. less by 
$ of 2 lb. ? Am. 4£. 9 s. 9-ft d. 

7. If % yd. cost $ I, what will 40 J yds. costf 

Am. $59'062-J-. 

8. If f e of a ship costal $251, what is & of her worth? 

Aits. $53'785+. 

9. At 3|£. per cwt, what will 9g lb. cost? 

-4ns. 6 s. 3 ; /fcd. 

10. A merchant, owning £ of a vessel, sold £ of his share 
for $ 957 ; what was the vessel worth ? Ans. $ 1 794'375, 

11. If } yds. cost^£., what will A of an ell Eng. cost? 

Ans. 17 8. I" d. 2f q. 

implet muaHy refarwl lo the rule PrtperlicH, 
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12. A merchant bought a number of bales of velvet, each 
containing 129$f yards, at the rate of $ 7 for 5 yards, and 
■old them out at the rate of $11 for 7 yards, and gained 
$ 200 by the bargain ; how many bales were there ? 

First find for what he sold 5 yards ; then what he gained 
on 5 yards — what he gained on 1 yard. Then, as many times 
as the sum gained on 1 yd. is contained in $200, so many 
yards there must have been. Having found the number of 
yards, reduce them to bales. Ana. 9 bales. 

13. If a staff, 5$ ft. in length, cast a shadow of 6 feet, how 
high is that steeple whose shadow measures 153 feet? 

Arts. 144$ feet 

14. If 16 men finish a piece of work in 28 j days, how 
long will it take 12 men to do the same work ? 

First find how long it would take 1 man to do it ; then 12 
men will do it in -fa of that time. An*. 37$ days. 

15. How many pieces of merchandise, at 20$ s. apiece, 
must be given for 240 pieces, at 12$ s. apiece ? Ans. 1 49-^ . 

16. How many yards of bocking that is 1$ yd. wide will 
be sufficient to line 20 yds. of camlet that is J of a yard 
wide ? 

First Jind the contents of the camlet in square measure ; 
then it will be easy to find how many yards in length of 
bocking that is 1$ yd. wide it will take to make the same 
quantity. Am. 12 yards of camlet 

17. If 1$ yd. in breadth require 20$ yds. in length to 
make a cloak, what in length that is f yd. wide will be re- 
quired to make the same? Am. 34$ yds. 

18. If 7 horses consume 2£- tons of hay in 6 weeks, how 
many tons will 12 horses consume in 8 weeks ? 

If we knew how much 1 horse consumed iu 1 week, it 
would be easy to find how much 12 horses Would consume 
,in 8 weeks. » 

2J — J^l tons. If 7 horses consume -^ tons in 6 weeks, 
• 1 horse will consume $ of J J L ^= $$ of a ton in 6 weeks ; and 
if a horse consume J-J of a ton in 6 weeks, he will consume 
$ of $$ = -j^k of a too in 1 week. 12 horses will consume 
12 tim"s -rV* = $gf in 1 week, and in 8 weeks they will 
consume 8 times $ff = 4^ — 6* tons, An*. 

19. A man with his family, which in all were 5 persons, 
did usually drink 7( gallons of cider in 1 week ; how much . 
will they drink in 22$ weeks when 3 persons more are 
added to the family ? Ant. 280f galkva*. 
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SO. If 9 students apead 10{£. in IS. days, how much 
will 20 student! spend in 30 days? Am. 39£. 18 s. 4ff d. 



DECIMAL FRACTIONS. 

IT 66. We have seen, that tin individual thing or number 
may be divided into any number of equal parts, and that 
these parts will be called halves, thirds, fourths, fifths, sixths, 
&c, according to the number of pails into which the thing 
or number may be divided ; and that each of these parts may 
he again divided into any other Dumber of equal parts, and so 
on. Such are called common, tit vulgar fractions. Their denom- 
inators are not uniform, but vary with every varying division 
of a unit It is this circumstance which occasions the chief 
difficulty in the operations to be performed on them ; for 
when numbers are divided into different kinds or parts, they 
cannot be so easily compared. This difficulty led to the in- 
vention of decimal fractions, in which an individual thing, or 
number, is supposed to be divided first into tm equal parts, 
which will be tenths ; and each of these parts to be again di- 
vided into ten other equal parte, which will be hundredths; 
and each of these parte to be still further divided into ten 
other equal parte, which will be thousandths ; and so on. 
Such are called decimal fraetitm, (from the Latin word decern^ 
which signifies fen,) because they increase and decrease, in a 
tenfold proportion, in the same manner as whole numbers. 

IT 67. In this way of dividing a unit, it is evident, that 
the denominator to a decimal fraction will always be 10, 
100, 1000, or 1 with a number of ciphers annexed; conse- 
quently, the denominator to a decimal fraction need not be 
expressed, for the numerator only, written with a point be- 
fore it (') called the leparatrix, is sufficient of itself to ex- 
press toe true value. Thus, 

yV are written 'C. 

*h '27. 

m '685. 

The denominator to a decimal fraction, although not ex- 
pressed, .is always understood, and is 1 with as many ci- 
. phers annexed sb there are places in the numerator. Thus, 
•3705 is a decimal consisting of four places ; consequently, 
1 with four ciphers annexed (10000) is its proper denomina- 
tor. Any decimal may be expressed in the form of a com- 
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mon fraction by writing under it its proper denominator. 
Thus, '3786 expressed in the form of a common friction, 
is flnnnr* 

When whole numbers and decimals are expressed to- 
gether, in the same number, it is called a nixed mother. 
Thus, 25'63 is a mixed number, 26', or all the figures on the 
left hand of the decimal point, being whole numbers, and 
'fi3, or all the figures on the right hand of the decimal point, 
being decimals. 

The names of the places to ten -mil I ion ths, and, generally, 
how to read or write decimal fractions, may be seen from 
the following 

TABLE. 



fcS:** 



|3(M place. * || || || 1| || || 1| Hundred* 
|- o i 2d place, w ta Tens. 

a "" (1st place. *■ « .4 o Units. 



O fist place. 
S 1 2d place. 
|" I 3d place. 
S. I 4th place. 
"0 6th place. 
5 6th place. 
* [ 7th place, <= 



a © © en Tenths 

o n n Hundredth^. 

■ o Thousandths. 

e Ten-Thousandth* 



Millionths. 
Ten-Millionth* 



*Uhln 

Mill* 

lis! ' 
f i§ 



X.ooylc 
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From the table it appears, that the first figure on the right 
hand of the decimal point signifies so many tenth parts of a 
licit ; the second figure, so many hundredth parts of a unit ; 
the third figure, so many thousandth parts of a unit, &c. It 
takes 10 thousandths to make 1 hundredth, 10 hundredths 
to make 1 tenth, and 10 tenths to make 1 unit, in the same 
manner as it takes 10 units to make 1 ten, 10 tens to make 
1 hundred, &c. Consequently, we may regard unity as a 
starting point, from whence whole numbers proceed, con- 
tinually increasing in a tenfold proportion towards the left 
hand, and decimals continually decreanr.g, in the same pro- 
portion, towards the right hand. But as decimals decrease 
towards the right hand, it follows of course, that they in- 
crease towards the left hand, in the same manner as whole ' 
numbers. 

IT 68. The value of every figure is determined by Its 
place from units. Consequently, ciphers placed at the right 
hand of decimals do not alter their value, since every signifi- 
cant figure continues to possess the same place from unity. 
Thus, '5, '50, '500 are all of the same value, each being 
equal to fy, or J. 

But every cipher, placed at the left hand of decimal frac- 
tions, diminishes them tenfold, by removing the significant 
figures further from unity, and consequently making each 
part ten times as small. Thus, '5, '05, '005, are of different 
value, '5 being equal to -fo, or £; '05 being equal to T g a , or 
A ; and '005 being equal to -y^nr, or sfas- 

Decimal fractions, having different denominator!, are readily 
reduced to a common denominator, by annexing ciphers until 
they are equal in number of places. Thus, '5, '06, '234 may 
be reduced to '500, '060, '234, each of which has 1000 for* 
n denominator. 



IT 69. Decimals are read in the same manner as whola 
numbers, giving the name of the lowest denomination, or 
right hand figure, to the whole. Thus, '6853 (the lowest 
denomination, or right hand figure, being ten-thousandths) 
is read, 6853 ten-thousandths.- 

Any whole number may evidently be reduced to decimal 
parts, that is, to tenths, hundredths, thousandths, &c. by an- 
nexing ciphers. Thus, 25 is 250 tenths, 2500 hundredths, 
25000 thousandths, &c. Consequently, any mixed number 
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may be read together, giving it the name of the lowest de- 
nomination or right band figure. Thus, 25'63 may be read 
2563 hundredths, and the whole maybe expressed in the 
form of a common fraction, thus, ^V- 

The denominations in federal money are made to corre- 
spond to the decimal divisions of a unit now described, dol- 
lars being units or whole numbers, dimes tenths, cents hun- 
dredth*, and mills thousandths of a dollar ; consequently the 
expression of any sum in dollars, cents, and mills, is simply 
the expression of a mixed number in decimal fractions. 

Forty-six and seven tenths =:46yV = 4 6 ' 7 - 
Write the following numbers in the same manner : 

Eighteen and thirty-four hundredths. 

Fifty-two and six hundredths. 

Nineteen and four hundred eighty-seven thousandths. 

Twenty and forty-two thousandths. 

One and five thousandths. 

135 and 3784 ten -thousandth*. 

9000 and 342 ten-thousandths. 

10000 and 15 ten-thousandths. 

974 and 102 millionths. 

320 and 3 tenths, 4 hundredths and 2 thousandths. 

500 and 5 hundred-thousandths. 

47 millionths. 

Four hundred and twenty-three thousandths. 



ADDITION AND SUBTRACTION OF DECIMAL 
FRACTIONS. 

IT 70. As the value of the parts in decimal fraction! in- 
creases in the same proportion as units, tens, hundreds, &&, 
and may be read together, in the same manner as whole 
numbers, so, it is evident that all the operations on decimal 
fractions may be performed in the same manner as on whole 
numbers. The only difficult y, if any, that ccn arise, must 
be in finding where to place the decanal point in the result 
This, in addition and subtraction, is determined by the same 
rule ; consequently, they may be exhibited together. 

1. A man bought a barrel of flour for $ 8, a firkin of but- 
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ter for $3'50, 7 pounds of sugar for 83} cents, an ounce 

of peppw.for cents; what did he give for the whole? 

OPERATION. 

$8' e= 8000 mills, or IOOOths of a dollar. 

3 'SO = 3500 mills, or IOOOths. 

'835 = 835 mills, or IOOOths. 

■06 — 60 mills, or IOOOths. 

Am. $ 12'395 = 12395 milk, or IOOOths. 
As the denominations of federal money correspond with 
the parts of decimal fractions, so the rules for adding and 
subtracting decimals are exactly the same as for the same 
Operations in federal money. (See IT 28.) 

2. A man, owing $ 375, paid $ 175'75 ; how much did 
he then owe? 

OPERATION. 
$ 375' = 37500 cents, or lOOlhs of a dollar. 
175*75 = 17575 cents, or lOOths of a dollar. 

$ 199'25 = 19925 cents, or lOOths. 

The operation is evidently the same as in subtraction of 
federal money. Wherefore, — In the addition and subtrac- 
tion of decimal fractions, — Rule : Write the numbers under 
each other, tenths under tenths, hundredths under hun- 
dredths, according to the value of their places, and point off 
in the results as many places for decimals as are equal to the 
greatest number of decimal places ui any of the given nuro- 

exadipi.es fob practice. 

3. A man sold wheat at several times as follows, viz. 
13'25 bushels; 8'4 bushels; 23'051 bushels, 6 bushels, and 
'75 of a bushel; how much did he sell in the whole? 

Am. 51*451 bushels. 

4. What is the amount of 429, 21-3%, 355 TirW> ^ifas aa & 
ltf, ? Am. 808^, or 808*143. 

5. What is the amount of 2 tenths, 80 hundredths, 89 
thousandths, 6 thousandths, 9 tenths, and 5 thousandths ? 

Am. 2. 

6. What is the amount of three hundred twenty-nine, and 
seven tenths ; thirty-seven and one hundred sixty-two thou- 
sandths, and sixteen hundredths ? 

.. .Google 
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7. A man, owing $4316, paid $ 37fi'8C5; how much did 
he then owe? Am. $3939*135. 

8. From thirty-five thousand take thirty-five thousandths. 

Am. 34999*965. 

9. From S'S3 take 4'2793. Am. 1*5507. 

10. From 480 take 245*0075. Am. 234'9925. 

11. What is the difference between 1793*13 and 817* 
05693? Ana. 976'07307. 

12. From 4 T |^ take 2-jV Remainder, l-fifa, or 1'98. 

13. What is the amount of 29-ft, 374 TmJ 3 5 „, 97-rtftft, 
• IStAtt, 27, and 100,*,? Am. 942*957009. 



MULTIPLICATION OF DECIMAL FRACTIONS. 

IT 71.' I. How much hay in 7 loads, each containing 
S3'57I cwt. ? 

OPERATION. 
23*571 cwt. = 23571 lOOOths of a cwt. 
7 7 

Am. 164*997 cwt. = 164997 lOOOths of a cwt 
We may here (fl 69) consider the multiplicand so many 
thousandth of a cwt., and then the product wiil evidently be 
thousandths, and will be reduced to a mixed or whole num- 
ber by pointing off 3 figures, that is, the same number as are 
in the multiplicand; and as either factor may be made the 
multiplier, so, if the decimals had been in the multiplier, the 
same number of places must have been pointed off for deci- 
mals. Hence it follows, toe matt always point off m the pro- 
duct as many places for decimals as there ore decimal places in 
both factors. 
2. Multiply '75 by *25. 

OPERATION. In this example, we have 4 de- 

'75 cimal places in both factors ; we 

'25" muat therefore point off 4 places 

ij^ij for decimals in the product. The 

■ -q reason of pointing off this num- 

ber may appear still more plain, 

'1875 Product. if we consider the two Actors aa 
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common or vulgar fractions. Thus, '75 ia -^o and *2S is 
ffa- now.^ftr X -fti, — tWA = '1875, Am. same as be- 
fore. 
3. Multiply '125 by '03. 
OPERATION. jj^^ m Ae number of aignific,, 

. 03 figures ia the product is not equal to 

i i the number of decimals in both fac- 

•00376 Prod. tors, the deficiency must be supplied 

by prefixing ciphers, that is, placing - 
them at the left hand. The correctness of the rule may ap- 
pear from the following process ; '125 is xW&i and '03 is 
jrfhr = now, -tffo X T §o = nfiMre — '00375, the same as 
before. 

These examples will be sufficient to establish the following 



In the multiplication of decimal fractions, multiply as in whole 
numbers, and from the product point off so many figures for deci- 
mals as there are decimal places m the multiplicand and multi- 
plier counted together, and,if there are not so many figures in the 
product, supply the deficiency by prefixing ciphers. 

EXAMPLES FOR PRACTICE. 

4. At $ 5*47 per yard, what cost 8'3 yards of cloth ? 

Am. $45'40l. 

5. At $ '07 per pound, what cost 26'5 pounds of rice ? 

Am. $1*865. 

6. If a barrel contain 1'75 cwt of flour, what will be the 
weight of *63 of a barrel? Ans. 1'1025 Cwt, 

7. If a melon be worth $ 1)9, what is '7 of a melon 
worth ? Am. G-fo cents. 

8. Multiply five hundredths by seven thousandths. 

Product, '00035. 

9. What is '3 of 116 ? Am, 34'8. 

10. What is '85 of 3672? Am. 3121'2. 

11. What is '37 of '0563? Am. '020831. 

12. Multiply 572 by '58. ' Product, 331'76. 

13. Multiply eighty-six: hy four hundredths. 

Product, 3*44. 

14. Multiply '0062 by '0008. 

16. Multiply forty-seven tenths by one thousand eighty- 
six hundredths. 
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16. Multiply two hundredths by eleven thousandths. 

17. What will be the cost of thiitoeu hundiedths of a ton 
of bay, at $ 1 1 a ton ? 

18. What will be the cost of three hundred seventy-five 
thousandths of a cord of wood, at $ 2 a cord ? 

19. If a man's wages be seventy-five hundredths of a dol- 
lar a day, how much will he earn in 4 weeks, Sundays ex- 1 
cept ed > 



DIVISION OF DECIMAL FRACTIONS. 

IT 78. Multiplication is proved by division. We have 
seen, in multiplication, that the decimal places in the product 
must always be equal to tbe number of decimal pi aces in the 
multiplicand and multiplier counted together. The multi- 
plicand and multiplier, in proving multiplication, become the 
divisor and quotient in division. It follows of course, in di- 
vision, that the number of decimal places in the divisor and 
quotient., counted together, must always be equal to the number of 
decimal places in the dividend. This will still further appear 
from the examples and illustrations which follow : 
. 1. If 6 barrels of Hour cost $44*718, what is that a bar- 
rel ? 

By taking away the decimal point, $ 44'718 — 44718 
mills, or lOOOths, which, divided by 6, the quotient is 7453 
mills, = $ 7'453, the Answer. 

Or, retaining the decimal point, divide as in whole num- 
bers. 

OPERATION. As the decimal places in the di- 

6 )44*718 yjgor tn j quotient, counted toge- 

Ans 7*453 tDer > m,lst De e< f ual to tnt: Dumber 

of decimal places in the dividend, 
there being no decimals in the divisor, — therefore point off 
'.three figures for decimals in the quotient, equal to the number 
«of decimals in the dividend, which brings us to the same re- 
sult as before. 

2. At $ 4'73 a barrel for cider, how many barrels may be 
boHgbtfor.931? 

In this example, there are decimals in the divisor, and 
none in the dividend. $4*75 = 475 cents, and $31, by 
annexing two ciphers, = 3100 cents ; that is, reduce the di 
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vidend to parts of the same de no m i nation as the divisor 
Then, it is plain, as many times as 475 cents are contained in 
8100 cents, so many barrels may be bought 

475)3100(6ff^ barrels, the Answer; that is, 6 barrels and 
2850 £$-£ of another barrel. 

' ' "- But the remainder, 250, instead of be- 

ins; expressed in the form of a common 
fraction, may be reduced to lOtbs by annexing a cipher, 
which, in effect, is multiplying it by 10, and the division con- 
tinued, placing the decimal point alter the 6, or whole ones 
already obtained, to distinguish it from the decimals which 
are to follow. The points may be withdrawn or not from 
the divisor and dividend. 



2850 rels and 526 thousandths of another 

" " barrel. 

™? By annexing a cipher to the first 

23 " remainder, thereby reducing it to 

1250 lOtbs, and continuing the division, 

950 we obtain from it '5, and a still fur- 

ther remainder of 125, which, by an- 

3000 nexing another cipher, is reduced to 

2850 lOOths, and so on. 

— ~ The last remainder, ISO, is 4^£ of 

a thousandth part of a barrel, which 
is of so trifling a value, as not to merit notice. 

If now we count the decimals in the dividend, (for every 
cipher annexed to the remainder is evidently to be counted 
a decimal of the dividend,) we shall find them to be five, 
which corresponds with the number of decimal places in the 
divisor and quotient counted together. 

3. Under 11 71, ex. 3, it was required to multiply '125 by 
'03; the product was '00375. Taking this product for a 
dividend, let it be required to divide '00375 by '125. One 

Tiration will prove the other. Knowing that the number 
decimal places in the quotient and divisor, counted to- 
gether, will be equal to the decimal places in the dividend, 
we may divide as in whole numbers, being careful to retain 
the decimal points in their proper places. Thus, 
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OPERATION. The divisor, 125, in 375 goes 3 

*tt5)*00375(<03 times, and no remainder. We have 

* 3 '° only to place the decimal point in 

1 000 ^' e quotient) at >d the work is done. 

| There are five decimal places in the 

dividend ; consequently {here must be five in tJ'e divisor and 
i quotient counted together ; and, as there are three in the di- 

visor, there must be two in the quotient ; and, since we have 
but ODe figure in the quotient, the deficiency must be sup- 
plied by prefixing a cipher. 

The operation by vulgar fractions will bring us to the 
same result. Thus, '125 is -?,?&, and '00375 is y^rW : 
now, Trftffor ■*• tffi, = T f HISSv = T&r - '03, the same 
as before. 

TT 73. The foregoing examples and remarks are suffi- 
cient to establish the following 

BTJX.B. 

i In the division of decimal fractions, divide as in whole nast- 

ier*, and from, the right hand of the quotient point off as many 
figures for decimals, as the decimal fimtret in the dividend ex- 
ceed those m the divisor, and if there are not so many figures in 
the quotient, supply the deficiency by prefixing cipheri. 

If at any time there is a remainder, or if the decimal 
figures in the divisor exceed those in the dividend, ciphers 
may be annexed to the dividend or the remainder, and the 
quotient carried to any necessary degree of exactness ; but 
the ciphers annexed must be counted so many decimals of 
the dividend. 

EXAMPLES FOB PRACTICE. 

4. If $472*875 be divided equally between 13 men, how 
much will each one receive? Ana. $36'375.< 

5. At $ '75 per bushel, how many bushels of rye can be 
bought for $141? ' Aks. 188 bushels. 

6. At 12> cents per lb., how many pounds of butter may 
be bought for $ 37 ? Ana. 296 lb. 

7. At 6£ cents apiece, how many oranges may be bought 
for $&! Ana. 128 oranges. 

8. If '6 of a barrel of flour cost $ 5, what is that per bar- 
rel? Am. $S'333-f-. 

9. Divide 2 by 68*1. Quot. '037 +. 
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10. Divide '012 by '005. Q<at. 2'4. 

11. Divide three thousandths by four hundredths. 

Quol. '075. 

12. Divide eighty-six tenths by ninety four thousandths- 

13. How many times is '17 contained in 8? 



REDUCTION OF COMMON OR VULGAR FRAC- 
TIONS TO DECIMALS. 

IT 74. 1. A man has $ of a barrel of flour; what is that 
expressed in decimal paits ? 

As many times as the denominator of a fraction is con- 
tained in the numerator, so many whole ones are contained 
in the fraction.' We can obtain no whole ones' in £,'because 
the denominator is not contained in the numerator. We 
may, however, reduce the numerator to tenths, (ff 72, ex. 2,) 
by annexing a cipher to it, (which, in effect, is multiplying 
it by 16,) making 40 tenths, or 4'0. Then, as many times as 
the denominator, 5, is contained in 40, so many tenths are 
contained in the fraction. S into 40 goes 8 times, and no 
remainder. Ans. '8 of a bushel. 

2. Express £ bf a dollar in decimal parts. 

The numerator, 3, reduced to tenths, is fj}, 3'0, which, 
divided by the denominator, 4, the quotient is 7 tenths, and 
a remainder of 2. This remainder must now be reduced to 
hundredth* by annexing another cipher, making 20 hun- 
dredths; Then, as many times as tbe denominator, 4, is con- 
tained in 20, so many hundredths also may be obtained. 4 
into 20 goes 5 times, and no remainder. J of a dollar, there- 
fore, reduced to decimals, is 7 tenths and 5 hundredths, that 
is, '75 of a dollar. 

The operatic n may be presented in form as follows :— ' ■ 

Nam. i 

Denom. 4 ) 3'Q ('76 of a dollar, the Answer. 
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. 3. Reduce ^loa decimal fraction. 

The numerator must be reduced to hundredths, by annex- 
ing two ciphers, before the division can begin. 

66 ) 4 1 00 ( *0606 +, the Answer. 



As there can be no tenths, a cipher mus 
be placed in the quotient, in tenth's place. 



Note, ^cannot be reduced exactly; for, however long the 
division be continued, there will still be a remainder." It ii 
sufficiently exact for most purposes, if the decimal be ex* 
tended to three or four places. 

From the foregoing examples we may deduce the follow- 
ing general Rule : — To reduce a common to a decimal jrac- 

* Decimal figures, which continually repeat, like '06, i 
r _J, lire eallod Repetends, or Circulating Decimals. " 
repeats, as '3333 or '7777, &c, it is called & tingle r, 



■ pie, ere called Repetends, or Circulating Decimals. If only one figure 
repeats, as '3333 or '7777, &c., it is called a tingle repetend. If two or 
more figures circulate alternately, aa •060606, '234234234, &c., it it 
called a compound repetend. If other figures arise before those which 
circulate, aa '743333, '1430101U1, &c, the decimal is called a mixed 
repetend. 

Ji single repetend is denoted by writing only the circulating figure 
with a point over it; thus, '», signifies that the 3 is to bo continually 
repeated, forming aa infinite or never-ending series of 3's. 

Ji compound repetend is denoted by a point over the first and last re- 
pouting figure : thus, '234 signifies tliat 234 is to be continually re- 
peated. 

It may not be amiss, here to show how the valve of amy repttendaaj 
be found, or, in other words, how it may be reduced to its equivalent 
vulgar fraction. 

[f wo attempt to reduce J- to a decimal, W9 obtain a continual repe- 
tition of the figure 1 : thus, '11111, that is, the repetend *i. The value 
of the repetend '1, then, is i ; the valae of '223, &c, the repetend '2, 
will evidently be twice as much, that is, $. In the same manner, 3- = 
S,and'4 = S,and'S = J, and so on to 9, which sa f st= 1, 

1. What is the value of '6 1 Jin: §■ 

2. What is the valuo of '6 > Ans. f = $• What is the value of "0 r 
off? of'lf of'5? of'9? of'i? 

If gV be reduced to a decimal, it produces '010101, or the repetend 6j. 
Tha repetend '02, being 2 times as much, must be ■$$ and '03 = (^, 
■nd '48, Ueing 46 times as much, must be $f . «nd '74 — \%, oVc. 
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lion, — Annex one or more cipher*, as may be necessary, to the 
numerator, and divide it by the denon*"''"' If the* there h* 
a remainder, annex another cipher, ana .f^iac u —jure, and „, 
continue to do to long as there shall continue lobe a remainder, 
or until the fraction shall be reduced to any necessary degree 
of exactness. The quotient will be the decimal required, 
which must consist of as many decimal places as there are 
ciphers annexed to the numerator; and, if there are not so 
many figures in the quotient, the deficiency must be sup- 
plied by prefixing ciphers. 

EXAMPLES FOB PRACTICE. 
4. Reduce J, i, j 1 ^, and tA » to decimals. 

An*. '5; *26; *025; '00797 +. 
6. Reduce §J, -^fa,, y^j, and nAW to decimals. 

Ans. *692 + ; '003; ^028 -J- ; '000183+. 

6. Reduce ||f , ^V, B ^„ to decimals. 

7. Reduce J, &» dim *> J. -fr> -rV, tt#f *° decimals. 

8. Reduce i, g, |, i, f, & fc, A, A» W » decimals. 



Iffii? bo reduced to a decimal, it produces '001 ; consequently, 
™2=BJr, uid '037 = rf^a, and 425 = ff$, Ac. Ai this principle 
will apply lo any uumber of places, wo Imvo this general Ri:i.t for re- 
ducing a circulating decimal to a vulgar fraction,— Mate tho given 
repetend the n«mtrn!or, and the denominator will be aa many Hi as 
there are repeating figures. 
3. What is the vulgar fraction equivalent to '704 ? Ans. %$&■ 

A. Wha»isthev*lueof'003? '014' '324? "OlOSi » 

•2J63? '002103? AnM.tatast,^^- 

5. What is the value nf '43 ? 

In thia fraction, the repetend begins in the second place, or place of 
hundredths. The first figure, 4, ia fo, and the repetend, 3, in $ of 7V, 
that is, g 3 j ; these two parts must be added together. tV 4- $J = tH£ 
= ■£$, Jus. Hence, to find the nine of a mixed repetend, — Find the 
vajuo of the two parti, separately, and add them together. 

6. Whatiathevaluoof'153? -frfa + joSl = 4M =-ftlo Aw 

7. What is the value of '0047 1 Am. nMv- 

8. What ia tho value of '136? '16? '4123? 

It is plain, tliat circulates ma; be added, subtracted, multiplied, and 
divided, b; first reducing them to their equivalent vatgar fractions 

.. .Google 
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REDUCTION OF DECIMAL FRACTIONS. 

TT 70. Fractions, we have seen, (V 63,) like integer/, are 
reduced from low to higher denominations by division, and 
from high to lower denominations by multiplication. 

To reduce a compound 
her to a decimal of the highest 
denomination. 

1. Reduce 7 s. 6 d. to the 
decimal of a pound. 

6 d. reduced to the decimal 
of a shilling, that is, divided 
by 12, is '5 s., which annexed 
to the 7 s. making T'5 
divided by 20, is '375 £,'. the 
An*. 

The process may be pre- 
sented in form of arule, thus : — 
Divide the lowest denomina- 
tion given, annexing to it one 
or more ciphers, u may be 
necessary, by thatpnumber 
which it takes of the same to 
make one of the next higher 
denomination, and annex the 
quotient, as a decimal to that 
higher denomination; socon- 
tinue to do, until the whole 
shall be reduced to the deci- 
mal required. 



EXAMPLES FOR PRACTICE. 
S. Reduce 1 oz. 10 pwt to 
the fraction of a pound. 



To reduce the decimal of a 
higher denomination to integer! 
of lower denominationi. 

2. Reduce '375 £, to in- 
tegers of lower denominations. 

'375 £ . reduced to shillings, 
that is, multiplied by 20, is 
7'50 s. ; then the fractional 
part, 'SO s., reduced to pence, 
that is, multiplied by 13, is 

d. Am. 7 s. 6 d. 

That is, — Multiply the given 
decimal by that number which 
it takes of the next lower de- 
nomination to make one of this 

_ ier, and from the- right 
hand of the product point off 
as many figures for decimals 
as there are figures in the 
given decimal, and so con- 
tinue to do through all the de- 
nominations ; the several num- 
bers at the left hand of the 
decimal points will be the 
value of the fraction in the 
proper denominations. 
EXAMPLES FOR PRACTICE. 

4. Reduce'125rhs.TroTto 
integers of lower denomina- 
tions. 

OPERATION, 
lb. '128 

ia 



pwt. lO'OOO. Am.1vt.Wfml 
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5. Reduce 4 cwt 2f qrs. to 
the decimal of a ton. 

Note. 2g = 2'6. 

7. Reduce 38 gals. 3'52 qts. 
of beer, to the decimal of a 
had. 

9. Reduce 1 qr. 2 n. to the 
decimal of a yard. 

11. Reduce 17 k 6 m. 43 
sec. to the decimal of a day. 

13. Reduce 21 s. 10£ d. to 
the decimal of a guinea. 

15. Reduce 3 cwt. qr. 7 
lbs. 8 ok. to the decimal of a 



- 10. What is the value of 
'375 of a yard? 

12. What is the value of 
'713 of a day ? 

14. What is the value of 
'78125 of a guinea? 

16. What is the value of 
'15334821 of a ton? 



Let the pupil be required to reverse and prove the follow- 
in? examples : 

17. Reduce 4 rods to the decimal of an acre. 
IS. What is the value of '7 of a lb. of silver? 

19. Reduce 18 hours, 15 m. 50'4 sec to the decimal of a 
day. 

20. What is the value of '67 of a 1e4%ue ? 

21. Reduce 10 s. 9£ d. to the fraction of a pound. 

IT 75. There is a method of reducing shillings, pence 
and farthings to the decimal of a pound, by inspection, more 
simple and concise than the foregoing. The reasoning in 
relation to it is as follows : 

tV of 20 s. is 2 s. ; therefore every 2 s. is -fa, or '1 £ . 
Every shilling is ^ = -ffo, or ^5 £ . Pence are readily 
reduced to farthings. Every farthing is s fc £. Had it so 
happened, that 1000 farthings, instead of 960, had made a 

Eraud, then every farthing would hare been r Xn; or '001 £ . 
ut 960 increased by jJg- part of itself is 1000; conse- 
quently, 24 farthings are exactly T gfhr, or '025 £ ., and 48 
farthings are exactly y^hr, ™ ^S" £. Wherefore, if the 
number of farthings, in the given pence and farthings, be 
more than 12, ^ part will be more than £ ; therefore add 1 
to them : if they be more than 36, ^ part wilt be more than 
1}; therefore add 2 to them: then call them so many 
thousandths, and the result will be correct within less (has 
t <4 t oW °* a pound. Thus, 17 a. 5 j d. is reduced to the 
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decimal of a pound as follows: 16 s. ^ '8 £. and Is. - 
'05 £ . Then, 5? d. = 23 farthings, which, increased by 
1, (the number being more than 12, but not exceeding 36,) is 
*024 £., and the whole is '874 £.the Ans. 

Wherefore, to reduce shilling?, pence and farthings to the 
decimal of a pound by inspection, — Call every two shillings one 
tenth ofapound; every odd shilling, fiee hundredth; and the 
number of farthing*, in the given pence and farthmge, so many 
thousandths, adding tine, if the ntmtber be more than twelve and 
not exceeding thirty-six, and two, if the number be more than 
tkirty-tix, 

IT 77. " Reasoning as above, the result, or the three first 
figuaes in any decimal of a pound, may readily be reduced 
"back to shillings, pence and farthings, by inspection. Double 
the first figure, or tenths, for shillings, and, if the second 
figure, or hundredths, be five, or more than five, reckon ano- 
ther shilling ; then, alter the five is deducted, call the figures 
in the second and third place so many farthings, abating 
one when they are above twelve, and ftpowhejfabove thir- 
ty-six, and the result will be Bre TiftirTTmilTi r i rntlr exact 
for all practical purposes. TJjjg'tofind the value of '876 JS . 
by inspection :- 

'8 tenths of s,jg^L A = 16 shillings. 

•05 tatedt^™" ,," . . = I .hilling. 
028 a °»f««dtn,, .bating 1, = 25 farthings = » »■ »* *• 

■ : -t*J -.--.- ="' «ti 

EXAMPLES POE PRACTICE. 

- .(d.™ .. SJ d. I J 4, and H °- A ™"'' * ' S33 ' 

■4. Find the value of '4T £ . ft „ fo W nn 

Jfole When the decimal ha. tat Mo Sgu™, after taking 
,Srf.mi«g., the remainder, to he .MtlM-^ 
illreqnbe.eiphet to be annexed to the right hand, « 
apposed to be so. ■ fln *' ° * * 
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6, Value the following decimals, by inspection, and find 
their amount, viz.: <785£.; '367je.j '916 £.; <74£.; 
'5£ ■ '2fi£.; *0»£.; and '008 £. A* 3*. 12a. lid. 



QUESTIONS. 

1. What are decimal fractions ? 2. Whence is the term 
derived ? 3- How do decimal differ from common frac- 
tions ? 4. How are decimal fractions written ? 5. How 
can the proper denominator to a decimal fraction be known, 
if it be not expressed ? 6. How is the value of ©very figure 
determined? 7. What does the first figure on the right 

hand of the decimal point signify ? the second figure ? 

- third figure ? fourth figure ? 8. How do ciphers. 

placed at tfcfe rfoA* baud of decimals, affect their value r 
9. Placed at the fc/FmtffiVl? 0W do they affect their value ? 
JO. How are decimals readT^JLtllovf are decimal frac- 
tions, having different denominatortjs^feduced to acommon 
denominator? 12. What is a mixed^4liif er? ** I * ow 
may any whole number be reduced to dechnWl P* 1 * 8 ? , 1 ^' 
How can any mixed number be read togetfito and 0ie 
whole expressed in the form of a common fractfl 
What is observed respecting the denominations i 
money ? 16. What is the rule for addition and s 
ot decimals, particularly as respects placing I 

point in the results? multiplication? ( 

17. How is acommon or vulgar fraction reduced to a . 
Dial ? 18. What is the rule for reducing a compound nun 
£?,. , T , !' f , dl< m "S hest denomination contained 1 
nt 19. What is the rule for finding the value of any give) 
5^£ ft \ ' gh f deno ™^''> terms o? a lower) 
W. What ,s die rule for reducing shillings, pence and far? 
things to the decimal of a pound, by wapecti^ ? 21. What 1 

Sm?i gUf88 °! f a l - decimaI of a P° nnd >* educed to\ 
Mailings, pence and farthings, by uupection ? ' 

I::- .. ,C,OOyle 
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EXERCISES. 

I. A merchant had several remnants of cloth, measuring 
as follows, viz. : 

7 1 yds. 1 How many yawls in the whole, and what would 
6 $ the whole come to at $ SW per yard ? 

| I Note. Reduce the common fractions to deci- 

* mais. Do the same wherever they occur in the 

°t examples which follow. 

3^, J Aits. 36*475 yards. $ 133'863 +, cost 

5. From a piece of cloth, containing 36$ yds., a merchant 
told, at one time, 7-ffe yds., and, at another time, 12$ yds. ; 
how much of the cloth had he left i t Art*. 16'7 yds, 

3. A farmer bought 7 yards of broadcloth for 8^ £., a 
barrel of flour for 2A J2 ., a cask of lime for If £ ., and 7 lbs. 
of rice for ft £ . ; he paid 1 ton of hay at 3^ £., 1 cow 
at 6 J £., and the balance in pork at ■& £. per lb. ; how 
many were the pounds of pork ? ' 

Note. In reducing the common fractions in this example, 
it will be sufficiently exact if the decimal be extended to 
three places. Am. 108$ lb. 

4. At 12J cents per lb., what will 37* lbs. of butter cost? 

Ana. $4'71SJ. 

6. At $ 17'37 per ton for hay, what will 11$ tons cost ? 

Ana. i 201*92$. 
^•-6. The above example reversed. At $2&'92$ forll$tons 
of httjy what is that per ton? Am. $17'37. 

7. If '45 «f a ton of hay cost $ 9, what is that per ton ? 
Consult 1T 65. Am. $20. 

8. At '4 of a dollar a gallon, what will '25 of a gallon 
of molasses cost ? Am. $'1. 

9. At $ 9 per cwt, what will 7 cwt 3 qrs. 16 lbs. of sugar 
cost? J 

Note. Reduce the 3 qrs. 16 lbs. to the decimal of a cwt, 
extending the decimal in this, and the examples which fol- 
low, to four places. Am. 71'035-(-. 

10. At $69'875 for 5 cwt 1 or. 14 lbs. of raisins, what is 
that per cwt? Am. $13. 

II. What will 2300 lbs. of hay come to at 7 mills per lb.? 

Am. $ 16'10. 

13. What will 7654 lbs. of coffee come to, at 18 cents per 

lb.? Am. $137<79. 
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18. What will 12 gals. 3 qts. 1 pt of gin cost, it 38 cent* 
per quart? 

Note. Reduce the whole quautity to quarts and the deci- 
mal of a quart Ant. $14'42. 

14. Bought 16 yds. 2 qrt. 3 na. of broadcloth for $ 1 00'125 ; 
what was mat per yard ? Am. $6. 

15. At $1'92 pet bushel, bow much wheat may be 
bought for $ '72 ? An*. 1 peck 4 quarts. 

16. At $92*72 per ton, how much iron ma; be pur- 
chased for $ SO'268 r Am. 13 CWt 

17. Bought a load of hay for $ 9'17, paying at the rate 
of $ 16 per ton ; what was the weight of the hay I 

Ant. 11 cwt. 1 qr.231bs. 

18. At $ It02'4 per tun, what will 1 hhd. 15 gals. 3 qte. . 
of wine cost? Ant. $94'50. 

19. T%t aboee reverted. At $ 94'50 for 1 hhd. 15 gals. 
3 qts. of wine, what is that per tun ? Ant. $ 302'4. 

Note. The following examples reciprocally prove each 
other, excepting when there are some fractional losses, as ex- 
plained above, and even then the results will be sufficiently 
exact for all practical purposes. If, however, greater exact- 
ness be required, the decimals must be extended to a greater 
number of places. 



' 2a At $l'80for3±qts.of 
wine, what is that per gal. ? 
, 22. If | of a ton of pot- 
ashes cost $60'45, what is 
that per ton ? 



21. At *2'215 per gal., 
what cost 3+ qts. • 

23. At |96'72pertonfor 
pot-ashes, what will jf of a ton 
cost? 



24- If '8 of a yard 
of cloth cost $2, 
what is that per 
yard? 

27, If 14 cwt of 
pot-ashes cost 19 £ . 
5 g., what is that 
per ton? 



25. If a yard of 
cloth cost $2<5, 
what will '8 of a 
yard cost ? 

28. If a Hon of 
pot-ashes cost 27 £ 



26. At $2'5per 
yard, how much 
cloth may be pur- 
chased for $ 2 ? 

29. At27£.10s. 
a ton for pot-ashes. 



10 s., what will 14 what quantity may 
ewt cost? be bought for 19 £. 



Note. After the same manner let the pupil reverse and 
niove the following examples : 

.. .Google 
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SO. At $ 18'CO per too, how much hay may be bon b 
for $ 12*025 ? 

31. What will 3 qre. 2 na. of broadcloth cost, at $S pe» 
yard? 

32. At $ 2S'10 for transportation of 65 cwt. 46 miles, what 
is that per ton? 

S3. Bought a silver cap, weighing 9 oz. 4 pwt 16 gis. far 
3 J3 . 2 s. 3 d. 3| q. ; what was that per ounce ? 

34. Bought 9 chests of tea, each weighing 3 cwt 2 qrs. 21 
lbs. at 4 £ . 9 s. per cwt. j what came they to ? 

35. If 5 acres 1 rood produce 26 quarters 2 bushels of 
wheat, how many acres will be required to produce 47 
quarters 4 bushels ? A quarter is 8 bushels. 

Note. The above example will require two operations, 
for which consult IT 65, ex. 1. 

36. A lady purchased a gold ring, giving at the rate of 
#20 per ounce ; she paid for the ring $ 1*25 ; how much 
did it weigh ? 



REDUCTION OF CURRENCIES. 

IT 78* Previous to the act of Congress in 1786 establish- 
ing federal money, all calculations in money, throughout the 
United States, were made in pounds, shilliegs, pence and 
farthings, die same as in England. But these denominations, 
although the uane in name, were different in value in dif- 
ferent countries. 

Thus, 1 dollar is reckoned in 



England, 
Canada and 
Nova Scotia, 
The New Eng- 
land States, 
Virginia, 
Kentucky, and 
Tennessee, 
New York, 
Ohio, and 
N. Carolina, 



4 a. 6 d., called Englith, or ittrling money. 

5 s. called Canada currency. 



6 »., catted iVew JSmgland currency. 



8 a., called New York currency, 



... t-">2 BEDOCTION OF COBBEKCUES. T 78, 

1 dollar is reckoned in 
New Jersey, "1 

DdSSSrS [»■•« A, «^ *"«>*>■*• «™l»* 

Maryland, J 

S^JJJ" and J 4 s. 8 d., called Georgia currency. 

1. Reduce &£. 11 8. 6Jd. to federal money. 

Note. To reduce pounds, shillings, pence and farthings, 
in either of the above-named currencies, to federal money, — 
First, reduce the shillings, pence and farthings (if any be 
contained in the given sum ) to the decimal of a pound by in- 
spection, as already taught, IT 76. 

6£. lis. 6£d. s= JE6<576. 

English hone v.. — Now, supposing (he above sum to be 
English money, — 1 £ . is 20 a. = 240 pence, in all the above 
currencies. 1 dollar, in English money, is reckoned 4 a. 6 d. 
=z 54 pence, that is, Jfo = ^ of 1 pound. Now, as many 
times as fa the fraction which I dollar is of 1 pound, Eng- 
lish money, is contained in £ 6'57G, so many dollars, it is 
evident, there must be; that is, — To reduce English to federal 
vumey, — Divide the given sum by fa, the quotient will be 
federal money. * 

JSa'576 English money. *&**■ Itwillbe 

40 " tecollected, to di- 

vide by a fraction, 

9) 263*040 we multiply by the 

"««- -*•.-*— tZ?T'^£ 

by ihe numerator. 
Canada currency. — Supposing the above sum to be Cana- 
da currency, — 1 dollar, in this currency, is 5 s. = 60 pence, 
that is, iffy = + of 1 pound. Therefore, — To reduce Cana- 
da currency to federal money, — Divide the given sum by J, and 
the quotient will be federal money; or, which is the same 
thing,— Multiply the given sum by 4. 

£6'576 Canada currency. 
• 4 

#27,'304 federal money, Amwer, 
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New England currency. — I dollar, in this currency, is 
S a. = 72 pence, that is, Afr — A) or '3 of apound. There- 
fore, — To reduce New England currency to federal money,— -Di- 
vide the given sum by '3. 

*3)J2.6'576 New England currency. 

$ 21'92 federal money, Awioer. 

New York cujikency. — 1 dollar, in this currency, is 8 s. = 

96 pence, that is, JJJ|r = Ai or '* of * pound. Therefore, 

— To reduce New York currency to federal money, — Divide the 

given sum by '4. 

'4) £ . 6*676 New York currency. 
$ 16'44 federal money, Answer. 
Pennsylvania currency. — 1 dollar, in this currency, u 7s. 
6d. =: BOpence, that is, Jfo = 8 of apound. Therefore^— 
To reduce Pennsylvania currency to federal money,—- Divide By 
8, that is, multiply the given sum by 8, and divide the pro- 
duct by 3. 

£.6*576 Pennsylvania currency. 
8 

3) 6 2*608 

$ 17*836 federal money, Answer. 
Georgia, currency. — 1 dollar, Georgia currency, is 4 s. 
8 d. = 66 pence, that is, jfy = ■&, of * pound. Therefore,— 
To reduce Georgia currency to federal money,— Divide by -fa 
that is, multiply the given sum by 30, and divide the pro- 
duct by 7. 

£. 6'576 Georgia currency. 
30 

7)197*380 
$ 2S'182f federal money, Answer. 
From the foregoing examples, we derive the following 
general Role !— To reduce English money, and the currencies 
of Canada and the several States, to federal money,— First, re- 
duce the shillings, &&, if any in the given sum, to the deci- 
mal of apound; this being done, divide the given sum by 
such fractional part as 1 dollar, in the given currency, in 
a fractional part of 1 pound. 
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EXAMPLES FOB. PRACTICE. 

9. Reduce 125£.,taeachof the before named currencies, 
to federal money. 

il25£. English money, is $55fi'55o> 
125£. Canada currency, '* ... $600. 
125 £ . New England currency, ... $ 416*066$. 
125£. New York ....: $312*50. 
125£. Pennsylvania $333*333$. 
125£. Georgia $536'7l4f 

3. Reduce 1 s. 6 d., in (be several currencies, to federal 
money. 

Answers. Is. 6 d. = '075 £. English money, is $'333£; 
Canada currency, it is $ '30 ; New England currency, it is 
$'26; New York currency, it is $'187£; Pennsylvania 
currency, it is $'20; Georgia currency, it is $'321f. 

4. Reduce 76£. 15 b., in the several currencies, to federal 
money. 

6. Reduce IS £ . s. 8j d., in the several currencies, to 
federal money. 

6. Reduce 4} d., in the several currencies, to federal 
money. 

7. Reduce 364! .3 s. 7£ d., in the several currencies, to 
federal money. ■ 

If 79. To reduce federal money to any of the before waned 
currencies, reverse the process in the foregoing operations ; 
that is, — Multiply the given sum in federal money by such 
fractional part as 1 dollar, in that currency to which you 
would reduce it, is of I pound. The product will be the 
answer in pounds and decimals of a pound, which must ba 
reduced to shillings, pence- and farthings, by inspection, as 
already taught, TT 77. 

EXAMPLES FOB PBACTICE. 

1. Reduce $118'25 to the several before named cur- 
rencies. £, i. d. 
(English money, is 26 12 1$. 
Canada currency, ... 29 11 3.' 
N. England currency, ... 35 9 6. 
N. York 47 6 0. 
Pennsylvania 44 6 10$. 
Georgia __^ 27 11 9$. 
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2. Change $250 to the several currencies. 

3. Change 56 cents to the several currencies. 

4. Change $45'12£ to the several currencies. 



IT 80. It may sometimes be required to reduce one cur 
rency to the par, or equality of another currency. 

1. Reduce 35£. 6 s- 8 d., English money, to N. England 
currency, , 

$ 1 is 4 s. 6 d. = 54 d. English money. $1 is 6 s. = 
72 d. JV. England currency ; that is, the value of any number 
of pounds, shillings, pence, &c, English money, is \% = * 
of die same in N. England currency ; consequently, — To re- 
duce Englith money to N. England currency, — Multiply by $, 
or, which is the same, increase it by £ part of itself. Thus, 

£. *. d. q. 
3 ) 35 6 8 English money, is 

11 15 6 2 

4T 2 2 2 New England currency, Ansaer. 
Hence we have this general Rule for finding a multiplier 
to reduce any currency to the par of another : — 

Make $ 1 in pence, of the currency to be reduced, die de- 
nominator of a fraction, over which write $ 1 in pence, of 
the currency to which it is to be reduced, for a numerator. 
This fraction may then be reduced to its lowest terms be- 
fore multiplying. 

On the same principles, let the pupil form for hhnsiif mvltr- 
tttiers, by which 

To reduce English money to Canada, N. York, Pennsylva- 
nia, and Georgia currencies. 

Canada currency to English, N. England, N. 

York, Pennsylvania, and Georgia currencies. 
_.. N. England currency to Canada, N. York, Penn- 
sylvania, and Georgia currencies. 
, N. York currency to English, Canada, N. Eng- 
land, Pennsylvania, and Georgia currencies. 
.... .......... Pennsylvania currency to English, Canada, N. 

England, N. York, and Georgia currencies. 
(,„ •.•»••»• Georgia currency to English, Canada, N. Eng- 
land, N. York, and Pennsylvania currencies. 
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Rates at which the following foreign coins are eitimated at the 

Custom Houses of the United Statu. 

Livre of France, ---------- $ '18^. 

Franc do. ' $ '18£ 

Silver Rouble of Russia, -------- $ '75. 

Florin or Guilder of the United Netherlands, - $ '40. 

Mark Banco of Hamburg, - $ '33$. 

Real of Plate of Spain, -- j'10. 

RealofVellonof do. - - j . '06. 

Milrea of Portugal, --------- $ 1'24> ■ 

Tale of China, -#1<4& . 

Pagoda of India, Jl'84. 

Rupee of Bengal, ..-t.-~.-~- $ '60. 

2. Reduce 8764 livrea to federal money. 

3. Reduce 10,000 franca to federal money. 

4. Reduce 250,000 florins to federal money. 

5. In #1000, now many francs? 



IT 81. Interest is an allowance made by a debtor to ft 
creditor for the use of money. It is computed at a certain. 
number of dollars for the use of each hundred dollars*; or so 
many pounds for each hundred pounds, &c. one year, and 
in the some proportion for a greater or less sum, or for a 
longer or shorter time. 

The number of dollars so paid for the use of a hundred 
dollars, one year, is called the rate per cent, or per centum; 
the words per cent, or per centum signifying by the hundred. 

The highest rate allowed by law in the New England 
States, is 6 per cent.,* that is, 6 dollars for a 180. dollars, 6 
cents for a 100 cents, 6 pounds for a 100, &c. ; in other 
words, -rftff of the ram lent or due is paid far the use of it one 
year. This is called legal interest, and will here be under* 
stood when no other rote is mentioned. 
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Let us suppose the sum lent, or due, to be $ 1. The 

100th part of $.1, or ^ of a dollar, is 1 cent, and ^ v of * 
dollar, the legal interest, is 6 cents, which, written as a de- 
cimal fraction, is expressed thus, -----*. «06. 
So of any other rate per cent 

1 per cent, expressed as a common fraction, is 
jfo,; decimally, ------.--..- *m. 

£ per cent is a half of 1 per cent, that is, - - '005. 
i per cent, is a fourth of 1 percent, that is, - - '0025. 
Jpei cent is 3 times £ per cent., that is, - - - '0075. 

Note. The rate per cent is a decimal carried to two 
places, that is, to hundredths ; all decimal expressions lower 
than hundredths are parts of 1 per cent | per cent, for in- 
stance, is '625 of 1 per cent, that is, '00625 . 

Write 2J per cent, as a decimal fraction. 

2 per cent is '02, and £ per cent is '005. Am, '025. 
Write 4 per cent as a decimal fraction, — — 4X per 

cent — — 4$ per cent 5 per cent 7£ per 

cent. ■ ■■— - 8 per cent - — ■ 8$ per cent — — 9 per 
cent ■ 9£ per cent ■■■ 10 per cent (10 per cent 

is yyV; decimally, '10.) 10^ per cent. 11 per 

cent 12$ per cent ,rr— 15 per cent 

1. If the interest on $1, ror 1 year, be 6 cents, what will 
be the interest on $ 17 for the same time ? ' 

It will be 17 times 6 cents, or 6 times 17, which is the 
same thing :— 

*}17 
•06 

1*02 Anm»j that is, 1 dollar and 9 cents. 

To find the interest on any sum for 1 year, it is eiOeait 
we need only to multiply it by the rate per cent, written as a 
decimal fraction. The product, observing to place the point 
as directed in multiplication of decimal fractions, wOl be tha 
interest required. 

Able. Principal is the money due, for which interest is 
paid. Amount i,i the principal and interest added ti 
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2. What will be the interest of $ 32*15, 1 year, at 4J per 

$ 32'15 principal. There being five de- 

» '045 rate per cent, cimal places in the mul- 

15 075 tiplicand and multiplier, 

12860 fiT ?3T« T S * V 

pointed off for decimal* 

Am. $1*44675 from the product, which 

gives the answer,— -1 

dollar, 44 cents, 6 mills, and -^ of a mill. Paris of a mill are 

not generally regarded ; hence, $ 1*446 is sufficiently exact 

for the answer. 

3. What will be the interest of $11*04 fori yearjrAt 3 

per cent ? at 5£ per cent. ? at 6 per cent. ? 

at 7£ per cent. ? — t- at S$ per cent ? at 9$ per cent ? 

at 10 percent? at 10£ per cent. ? at 11 

percent? at 11J per cent? at 12 per cent? 

at 12£ per cent. ? 

4. A tax on a certain town is $1627*18, on which the 
collector is to receive 2£ per cent, for collecting; what will 
he receive for collecting the whole tax at that rate ? 

Ax*. $40*679. 
JVbte. In the same way are calculated commission, in- 
surance, buying and selling stocks, loss and gain, or any 
thing else rated at so much per cent without respect to time. 

5. What must a man, paying $ 0'37£ on a dollar, pay on 
a debt of $ 132*25 ? Ana. $49*593. 
, 6. A merchant, having purchased goods to the amount of 
$ 580, sold them so'as to gain 12J per cent.,^hat is, 12$ 
cents on each 100 cents, and in the same proportion for a . 
greater or less sum ; what was his whole gain, and what was 
the whole amount for which he sold the goods? 

Ans. His whole gain was $ 72*50 ; whole amount 
$652*50. 

7. A merchant bought a quantity of goods for $763*37$; 
how much must he sell them for to gain 15 per cent ? 

Asa. $ 877*881. 

IT 63. Commission is an allowance of so much per cent 
t**> person called a correspondent, factor, or broker, for as* 
stating merchants and others in purchasing and selling goods, 

!■::■ .. ,C00^|C 
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8. My correspondent sends me word that he has -pur- 
chased goods to the value of $1286, on my account; what 
will his commission come to at 2} per cent t Ana. $32*15. 

9. What mast I allow my correspondent for selling goods 
to the amount of $2317'46, at a commission of 3^ per cent. ? 

Am. $75«317. 



Inbcbancb is an exemption from hazard, obtained by the 
payment of a certain sum, which is generally so much per 
cent, on the estimated value of the property insured. 

Premium is the sum paid by the insured for the insurance. 

Policy is the name given to the instrument or writing, 
by which the contract of indemnity is effected between the 
insurer and insured. 

10. What will be the premium for insuring a ship and 
cargo from Boston to Amsterdam, valued at $37800, at 4J. 

.percent.? Ana. $1701. 

11. What will be the annual premium for insurance on a 
house against loss from fire, valued at $3500, at J per cent.? 

By removing the separatrix 2 figures towards the left, it is 
evident, the sum itself may be made to express the premium 
at 1 per cent, of which the given rate parts may be taken ; 
thus, 1 per cent, on $ 3500 is $ 35'00, and J of $ 35'00 is 
$26 '25, Answer. 

12. What will be the premium for insurance on a ship and 

cargo valued at $25156*86, at £ per cent ? at $ per 

cent ? at j per cent .' ■ at $ per cent ? at J- 

per cent. P Ans. At jj per cent, the premium is $ 157*23. 



Stock is a general name for the capital of any trading 
company or corporation, or of a fuud established by govern- 
ment 

The value of stock is variable, When 100 dollars of 
stock sells for 100 dollars in money, the stock is said to be at 
par, which is a Latin word signifying equal ; when for more, 
it is said to be above par; when for lest, it is said to be be- 
low par. 

13. What is the value of $7664 of stock, at 112J per 
cent ? that is, when I dollar of stock sells for 1 dollar 12J- 



100 tHTBBBST. il 82, 83 

cents in money, which is 12£ percent, above pur, or 12$ per 
cent, advance, as it is sometimes called. Am. $ 85O9'60. 

14. What is the value of $3700 of bank stock, at 95 £ 
per cent, that is, 4$ per cent, below par? An*. $3533'50. 

16. What is the value of $ 120 of stock, at 92$ per cent. ? 

at 86 J per cent > at 67J per cent. ? at 104$ 

per cent. ? at lOSf per cent ? at 116 per cent f 

-^— at 37$ per cent advance f 



Loss and Gain. 16. Bought a hogshead of molasses for 
$ 60 ;' for how much must 1 sell it to gain 20 percent? 

Ans. $72. 

17. Bought broadcloth at $ 2*50 per yard ; but, it being 
damaged, I am willing to sell it so as to lose 12 per cent ; 
bow much will it be per yard ? Ans. $2*20. 

16. Bought calico at 20 cents per yard ; how must I sell it 

to gain 5 per cent. ? — - — 10 per cent ? 15 per cent ? 

to lose 20 pxir cent ? Ans. to the last, 16 cents per yard. 

IT 83. We have seen how interest is cast on any sum of 
money, when the time is one year; but it is frequently ne- 
cessary to cast interest for months and days. 

Now, the interest on J 1 for 1 year, at 6 per cent, being 
'06, Is 

■01 cent for 2 months, 
'005 mills (or $ a cent) for 1 month of 30 days, (for so we 

reckon a month in casting interest,) and 
'001 milt for every 6 days ; 6 being contained 5 times in 30. 

Hence, it is very easy to find by inspection, that is, to cast 
in the mind, the interest on 1 dollar, at 6 per cent for any 
given time. The cents, it is evident, will be equal to half the 
greatest even number of the months ; the mills will be 5 for 
the odd month, if there be one, and 1 for every time 6 is 
contained in the given number of the days. 

Suppose the interest of $l,at 6 per cent, be required for 
9 months, and 18 days. The greatest even number of the 
months is 8 half of which will be the cents, '04; the mills, 
reckoning 6 for the odd month, and- 3 for the 18 (3 times 6 
= 18^ days, will be <00S, which, united with the cents, 
C048,) give 4 cents 8 mills for the interest of $ 1 for S 
months and IS days. 
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1. What will be the interest on $ 1 for 5 months 6 days ? 

— 6 months 12 days ? 7 months i 8 months 

24 days? 9 months 12 days? lOmonths? 

11 months 6 days? 12 months 18 days? 15 

months 6 days ? ■ 16 months ? 



Odu hays. 2. What is the interest of $ 1 for 13 months 

16 days ? 

The cents will be 6, and the mills 5, for the odd month, 
and 2 for2 times 6 — 12 days, and there is a remainder of 
4 days, the interest for which will be such part of 1 mill as 4 
days is part of 6 days, that is, $ = f of a mill. Aits. '067|. 

3. What will be the interest of $ 1 for 1 month 8 days? 

*- 2 months 7 days? 3 months 15 days? 4 

months 22 days ? 5 months 11 days ? 5 months 

17 days?.. 7 months 3 days ? 8 mouths 11 days? 

9 months 2 days ? 10 months 15 days ? . 

11 months 4 days ? ■ 12 months 3 days ? 

Note. If there is no odd month, and the number of days be 
less than 6, so that there are no mills, it is evident, a cipher must 
be put in the place of mills; thus, in the last example, — 12 
months 3 days, — the cents will be 'OG, the mills 0, the 3 
days i a mill. Ans. '060J. 

4. What will be the interest of $ 1 for 2 months 1 day ? 

* 4 months 2 days ? 6 months 3 days I • 8 

months 4 days ? 10 months 5 days ? - for 3 days ? 

for 1 day ? for 2 days ? for 4 days ? 

' for 5 days ? 

. 5. What is the interest of $ 56'13 for 8 months 6 days ? 
The interest of $ 1, for the given time, is '040ft, ; therefore, 
i) audi) $5G'13 principal. 

'040 1 interest of $ 1 for the given time, 
224530 interest for 8 months. 
~ 2806 interest for 3 days. 

1871 interest for 2 days. 

2*29197, Am. $2'291, 

5 days = 3 days + 2 days. As the multiplicand is taken 
Ones for every 6 days, for 3 days take £, for 2 dayi take i> 
O* 

..Google 
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of the multiplicand. £ -f- £ = J. So also, if the- odd days 
be 4.= 2 days + 2 days, take £ of the multiplicand Mice," 
for 1 day, take j-. 

Note. If the sum on which interest is to be cast be less- 
than $ 10, the interest, for any number of days less than 6, 
will be less than 1 cent ; consequently, in business, if the sum 
be less than $ 10, such days need not be regarded. 

From the illustrations now given, it is evident, — To find the 
interest of any sum in federal money, at 6 per cent., it is only 
necessary to multiply the principal by the interest of $ I for 
the given time, found as above directed, and written as a 
decimal fraction, remembering to point off as many phtces- 
for decimals in the product as there are decimal places in 
both the factors counted together. 

V EXAMPLES FOR PRACTICE. 

6. What is the interest of $ 87'19 for 1 year 3 months f 

Ans. $6'539. 

7. Interest of $ 1 16,08 for 1 1 mo. 19 days? $ 6'751 

a of $ 200 for 8 mo. 4 days ? $ 8<132 

9 of $ 0'85 for 19 mo. f $ 'OS 

10. „ of $ 8'60 for 1 year 9 mo. 12 days ? $ '909. 

it ..... of $075 for 1 mo. 21 days > $5'73T. 

i2. of $8673 for 10 days? $ 14*455. 

13 of $0'73 for 10 mo. ? $ '036. 

14 of $ 96 for 3 days ? ) Note. The iute- 

15 of $73'50for2days? ( rest of $1 Car days 

16 of $ 180'75 for 5 days ?f being 1 mill, the dol- 

17. ........... of $ 15000 for 1 day ? ) lars themselves ex- 
press the interest in milk for six dags, of which we may take 
parts. 

Thus, 6 ) 15000 mills, 

2<500, that is, $2'50, Ans. to the last. 

When the interest is required for a large number of years, 

it will be more convenient to find the interest for one year, 

and multiply it by the number of years; after which find 

the interest for the months and days, if my, as usual. 

18. What is the interest of $ 1000 for 120 years ? 

Ana. ,$.7200 

19. Whtt is the interest of $5ao'94 for 30 yean and, 
6 months. 1 ' Ant. $951*673. 
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20. What is the interest on $400 for 10 years S months 
and 6 days? int. $246'40. 

21. What is the interest of $220 for 5 years ? -for 

12 years? 50 years? Aits, to last, $ 660. 

22. What is 'the amount of $ 80, at interest 7 years? 

Am. $122'I3„ 

23. What is the interest of 3B £ . 9 s. 6£ d. for 1 year ? 
Reduce the shillings, pence, &c. to the decimal of a pound, 

by inspection, (IT 76 ;) then proceed in all respects as in 
federal money. Having found the interest, reverse the ope-> 
ration, and reduce the three first decimals to shillings, &c, 
by inspection. (T 77.) Am. 2 £. 3 s. 9 d. 

24. Interest of 36 £ . 10 s. for 18 mo. 20 days ? Ana. 3 £ . 
8 s. Ijd. ■ Interest of. 05 £. for 9 mo. ? At*. 4£. 5 s. 6 d. 

25. What is the amount of IS £. 12 s. at interest 10 
months 3 days? Am. 19 £. 10 s. 94, d. 

26. What is the amount of 100 £ . for 8 years ? 

Ant. 148 £, 

.27. What is the amount of 400 £. 10 s. for 18 months? 

Arts. 43G£. 10 s. 10 d. 3 q. 

28. What is the amount of 640 £ . 8 s. at interest for, 1 

year ? for 2 years G months ? for 10 ye.ara?- 

Ans. to last, 1024 £. 12 S. 94; d. 

IT 84. 1. What is the interest of 36 dollars for 8 months, 
at 4 J per cent ? 

Note. When the rate is any other than sir percent., first 
find the interest at 6 per cent., then divide the interest so 
found by such part as the interest, at the rate required, ex- 
ceeds or falls short of the interest at 6 per cent., and the 
quotient added to, or subtracted from the interest at 6 per 
cent, as the case may be, will give the interest at the rate 
'required. 
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4£ per cent is J of 6 per cent ; therefore, 
from the interest at 6 per cent subtract -£ ; 
the remainder will be the interest at 4$ per 
, " cent, 

2. Interest of $54'81 for 18mo.,at6perct? Ans. $4'I1. 
3 of $500 for 9 mo. 9 days, at 8 per ct? $3i'00 

4. of S02<12 fori mo. 20 days, at 4 per ct? $'341. 
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5. Interest of $ 85 for 10 mo. 15 days, at 12j percent? 

Ana. $9'295. 

6. What is the amount of $ 53 at 10 per ct. for 7 mo. ? 

Ant. $56'091 

The time, rate per cent, and amotmt given, to find the principal. 

IT 85. 1. What sum of money, put at interest at 6 per 
cent, will amount to $61'02, in 1 ye<u 4 months? 

The amount of $ 1, at the given rate and time, is $ 1'08; 
hence, $61*02 -r- $ l'CS — 5G l 50, the principal required; 
that is, — Find the amount of .$ I at the given rate and time, by 
which divide the given amount; the quotient trill be the princi- 
pal required. Ant. $ 56'50. 

2. What principal, at 8 per cent., in I year 6 months, will 
amount to $85'12? Ans. $76. 

3. What principal, at 6 per cent, in 11 months 9 days, 
■ will amount to $ 99'311 ? 

Note. The interest of $ 1, for the given time, is '056$ ; 
but, in these cases, when there are odd days, instead of 
writing the parts of a mill as a common fraction, it will be 
more convenient to write them as a decimal, thus, '0565 ; 
that is, extend the decimal to four places. Ans. $94. 

4. A. factor receives $988 to lay out after deducting his 
commission of 4 per cent. ; how much will remain to be 
laid out ? 

It is evident, he ought not to receive commission on his 
mob money. This question, therefore, in principle, does not 
differ from the preceding. 

Note. In questions like this, where no respect is had to 
lime, (IT 81, ex. 4, note,) add the rate to $1. Ans. $950. 

5. A factor receives $ 1008 to lay out after deducting 
his commission of 5 per cent ; what does his commission 
•mount to ? Am. $ 48. 



Discount. 6. Suppose I owe a man $397*50, to be paid 
in 1 year, without interest, and I wish to pay him now; how 
much ought I to pay him when the usual rate is 6 per cent ? 

I ought to pay him sucb a sum as, put at interest, would, 
in 1 year, amount to $ 397'50. The question, therefore, 
does not differ from the preceding. Ant. $ 375. 

Note. An allowance made for the payment of any sum 
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of money before it becomes due, as in the last example, is 
called Discount. 

The sum which, put at interest, would, in the time and 
at the rate per cent, for which discount is to be made, amount 
to the given sum, or debt, is called the present worth. 

7. What is the present worth of $ S34, payable in 1 year 

7 month's' and 6 days, discounting at the rate of 7 per cent ? 

Am. $750. 

S. What is the discount on $ 321*63, due 4 years hence, 
discounting at the rate of 6 per cent ? Arts. $62*26. 

9. How much ready money must be paid for a note of 
$ 18, due 15 months hence, discounting at the rate of 6 per 
cent.? _ • Ana. $16'74*. 

10. Sold goods for $650, payable one half in 4 months, 
and the other half in 8 months ; what must be discounted 
for present payment ? Am. $18' 

11. What is the present worth of $ 56 l 20, payable in 1 

year 8 months, discounting at 6 per cent ? at-4j- per 

cent? — — at 5 per cent? — at 7 per cent. ? — — at 
7£ per cent ? — ■■■■ at 9 per cent ? 

Am. to the lost, $48*809. 



The time, rate per cent, and interest being given, to faul the 



IT 80. 1. What sum of money, put at interest 16 months, 
will gain $ 10'50, at 6 per cent ? 

$1, at the given rate and time, will gain '08; hence, 
$ 10*50 -^ $'08— $131 'i5, the principal required} that 
is, — Find the interest of $ 1 , at the given rate and time, by 
which divide the gieen gain, or interest ; the quotient vnll be the 
principal required. Am. $131*25. 

2. A man paid $4'52 interest, at the rate of 6 per cent, 
at the end of 1 year 4 months ; what was the principal t 

Am. $56*50. 

3. A man received, for interest on a certain note, at the 
end of 1 year, $ 20 ; what was the principal, allowing the 
rale to have been 6 per cent ? Am. $ 333*3334. 
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IT 87. 1. If I pay «3'78 interest, for the use of $36 
for 1 year and 6 months, what is that per cent. ? 

The interest on $ 36, at one per cent, the given time, is $'54; 
hence, $ 3'78 ■+■ $ '54 = '07, the rate required ; .that is, — 
Find the Merest on the given sum, at 1 percent, for the given 
time, fcy which divide the given interest ,- the quotient w\ll be 
the rate at which interest was paid. Ans. 7 per cent 

2. If I pay $ 2'34 for the use of $ 468, 1 month, what is 
the rate per cent. ? Ans. 6 per cent. 

3. At $ 46'80 for the use of $ 520, 2 years, what is that 
per cent. I Ans. 4£ per cent. 



The prices at which goods are bought and sold being given, to 
find the rate per cent, oj gain or LOSS. 
1T 88. 1. If I purchase wheat at $ l'lO per bushel, and 
sell it at $ l'3?i per bushel, what do I gain per cent. ? 

This question does not differ essentially from those in the 
foregoing paragraph. Subtracting the cost from the price 
at sale, it is evident I gain. 27£ cents on a bushel, that is, 
jqj of the first cost. jq^= '25 percent., the Answer. That is, 
— Make a common fraction, writing the gain or loss for the numera- 
tor, and the price at which the article was bought for the de- 
nominator i then reduce it to a decimal. 

2. A merchant purchases goods to the amount of $ 650 ; 
what per cent profit must he make to gain $ 66 : 

Ans. 12 per cent. 

3. _ What per cent, profit must he make on the same 

purchase to gain $38'50? to gain $ 24'75 ? to 

gain $2'76? 

Note. The last gain gives for a quotient *005, which is J 
per cent. The rate per cent, it must be recollected, (IT 81, 
note,) is a decimal carried to two places, or hundredths; all 
decimal expressions lower than hundredths are parts of 1 
percent 

4. Bought a hogshead of rum, containing 114 gallons, at 
96 cents per gallon, and sold it again at $ 1'0032 per gal. 
Ion; what was the whole gain, and what was the gain per 
<xat ^ Afu _ j $4'924, whole gain. 

I 4£ gain per cent 
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5. A merchant bought a quantity of tea for $ 365, which, 
proving to hare been damaged, he sold for $332' 15; what 
did he lose per cent. P Ans. 9 per cent. 

6. If I buy cloth at $2 per yard, and sell it for $2'50 
per yard, what should I gain in laying out $ 100 ? 

Ans. $25. 

7. Bought indigo at $ 1'20 per lb., and sold the same at 
90 cents per lb. ; what was lost per cent. ? Ana. 25 per cent. 

8. Bought 30 hogsheads of molasses, at $600; paid in 
duties $20*66; for freight, $40*78; for porterage, $6'06, 
and for insurance, $ 30'S4 : if I sell them at $ 26 per hogs- 
head, how much shall I gain pec cent ? Ana. 11*695 per cent 



The principal, rate per cent., and interest being given, to find 

the time. 

IT 8ft. I. The interest on a note of $36, at 7 per cent, 
was $3'7S; what was the time ? 

The interest on $ 36, 1 year, at 7 per cent, is $ 2 ( 52 ; 
hence, $3'78-=- $2'52 — 1'5 years, the time required; that 
is, — Find the interest far 1 year on the principal given, at the 

ren rate, by which divide the given interest ; the quotient vAU 
the time required, in years and decimal parts of a year; the 
latter may then be reduced to months and days. 

Ans. 1 year 6 months. 

2. If $31<71 interest be paid on a note of $226'50, 
what was the time, the rate being 6 per cent. ? 

Ans. 2'33£ = 2 years 4 months. 

3. On a note of $ 600, paid interest $ 20, at 8 per cent ; 
what was the time ? 

Ans. '416 -f- = 5 months so nearly as to bo called 5, and 
would £>e exactly 5 but for the fraction lost 

4. The interest on a note of $217'25, at 4 per cent, was 
$28'242; what was the time ? Ans. 3 years 3 months. 

Note. When the rate is 6 per cent, we may divide the 
interest by £ the principal, removing the separatrix two 
places to the left, and the quotient will be the answer in 
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To find the interest due on notes, fyc. when partial payment* 
hmye been made. 

V 90. In Massachusetts the law provides, that payments 
ahull be applied to keep down the interest, and that neither. 
interest nor payment shall ever draw interest. Hence, if the 
payment at any time exceed the interest computed to the 
same time, that excess is taken from the principal ; but if 
the payment be leas than the interest, the principal remains 
unaltered. Wherefore, we have this Rule : — Compute the 
interest to the first time when a payment was made, which, 
either alone, or together with the preceding payments, if 
any, exceeds the interest then due ; add that interest to the 
principal, and from the sum subtract the payment, or the 
sum of the payments, made within the time for which the 
interest was computed, and the remainder will be a new 
principal, with which proceed as with the first 

1. For value received, I promise to pay James Conant, or 
order, one hundred sixteen dollars sixty-six cents and six mitts, 
with interest. May 1, 1322. 

$116,666. Samuel Rood. 

On this note were the following endorsements : 
Dec. 25, 1822, received $ 16'666 ") 

July 10, 1823, $ l'6li(i Note. In finding the 

Sept 1, 1824, $ 5'000 I times for computing the 

June 14, 1825, $33'333 interest, consult IT 40. 

Aprill5, 1826, $62'000 J 

What was due August 3, 1827 ? Ans. $ 23'775. 

The first principal on interest from May 1, 1822, $ 116*666 
Interest to Dec. 25, 1822, time of the first pay- 
ment, (T months 24 days,) 7 - 4'649 

Amount, $121<2I5 
Payment, Dec, 25, exceeding interest then due, iG'668 

Remainder for a new principal, - - 104'S49 

Interest from Dec. 26, 1S22, to June 14, 1825, 

(29 months 19 days,) .... ViteQQ 

Amount carried forward* $ 120*029 
.. ,GooqIc 



Amount brought forward, $\X?<m 
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ndue, # 1*666 

Payment, Sept 1, 1884, lees thin interest 

then due, . . - 5*000 

Payment, June 14, 1825, exceeding in- 
terest then doe, - 33*333 

— #39*999 

Remainder Tor a new principal, (Jane 14, 1825,) 80*040 
Interest from Jane 14, 1825, to April 15, 1828, 

(10 months I day,) .... 4'015 

Amount, # 84'055 
Payment, April 15, 1825, exoeeding interest then 
doe, -..---. 62'000 

Remainder for a new principal, (April 16, 1826,) $22*056 
Interest due Aug. 3, 1827, from April 15, 1826, 

(15 months 18 days,) ... - 1*720 

Balance due Aug 3, 1827, - - #23*775 

2. Far value received, I promise to pay James Lowell, or 
order, eight hundred rixty-tecen doUan and thirty-three cent* 
with interest. Jan. 6. 1820. 

#867*33. Hiram Simson. 

On this note were the following endorsements, viz. 
April 16, 1823, received $ 136*44. 
April 16,1825, received #319. 
Jan. 1, 1836, received #518'68. 

What remained due July 11, 1827? Am. #215*103. 
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COMPOUND INTEREST. 



IT 91. A promises to pay B #256 in 3 years, with in- 
terest annually ; hut at the end of 1 year, not finding it con- 
venient to pay the interest, he consents to pay interest on 
(he interest from that time, the same as on the principal. 

NoU. Simple interest is that whiuh is allowed for the 
principal only ; compound interest is that which is allowed 
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<for both principal and interest, when the latter ia not paid at 
the time it becomes due. 

Compound interest is calculated by adding the interest to 
the principal at the end of each year, and making the amount 
the principal for the nest succeeding year. 

1. What is the compound interest of $ 256 for 3 yean, 
at 6 per cent. ? 

$ 256 given sum, or first principal. 
"06 

15'36 interest, ) , L .. . , .-. 

256'00 principal, j '" b » ' dded lo «" h "' 

271*36 amount, or principal for 2d year. 



1G'281CI compound interest, 2d year, > added to- 
271*36 principal, do. J gether. 

2S7'6416 amount, or principal for 3d year. 



17'25846 compoundinterest,3dyeax, ) added to- 
287*641 principal, do. ) gether. 

304*899 amount. 

256 first principal subtracted. 

Ans. $ 4S'899 compound interest for 3 years. 

2. At 6 per cent., what will be the compound interest, and 

what the amount, of $ 1 for 2 years? what the amount 

for 3 years.' for 4 years? for 5 years? for 

6 years ? for 7 years ? for S years ? 

Am. to the last, $ 1*59.3+. 

It is plain that the amount of $ 2, for any given time, will 
be 2 times as much as the amount of $ 1 ; the amount of 
#3 will he 3 times as much, &c. 

Hence, we may form the amounts of $ 1, for several yean, 
tnto a table of multipliers for finding the amount of any tun 
fcr the same time. 
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COMPOUND INTEREST. 



Showing the amount of £ I, or I £ ., &c. for any number ol 
years, not exceeding 24, at the rates of 6 and 6 per cent 
compound interest 



loan. 


5 pet cent. 


BpetHDt. 


lYem. 


1 


1*05 


1*06 


13 


2 


1*1025 


1*1236 


14 


3 


1*15702 + 


1*19101-. 


15 


4 


1*21550-- 


1*26247+ 


16 


5 


1'27628 - - 


1*33822-- 


17 


6 


1*84009 + 


1 '4 1851 - - 


18 


7 


1*40710 - - 


1*50363 + 


19 


6 


1*47745 - - 


1*69384-- 


20 


9 


1*55132 - - 


1*68947 + 


21 


10 


1*62869 - - 


1-79084 - - 


22 


11 


1*71033 - - 


1'89829 + 


23 


12 


1 '79585 + 


1 2*01219 - - 


24 



1*88564 + 
1*97993 + 
2*07892 + 
2*18237 + 
2*29201 + 
2'40661 + 
2'52695 
2*65329 + 
2'7B596 + 
2'9252G + 
3*07152 + 
3*22509 + 



2' 13292 + 
2*26090 + 
2*39656 + 
2*54035 + 
2*69277 + 
2*85433 + 
3*02559 + 
3*20713 + 
3*39956 + 
3*60353 + 
3*81974 + 



Note 1. Four decimals in the above numbers will be suf- 
ficiently accurate for most operations. 

Note 2. When there are months and days, you may first 
find the amount for the years, and on that amount cast the 
interest for the months and days; this, added to the amount, 
will give the answer. 

3. What is the amount of $ 600*50 for 20 years, at 5 per 
cent, compound interest? at 6 per cent. ? 

$ I at 5 per cent., by the table, is $ 2*65329 ; therefore, 
2*65329 X 600*50 — $ 1 593*30 + Am. at 5 per cent.; and 
3*20713 X 600*50 = $ 1925*881 + Am. at 6 per cent. 

4. What is the amount of $40*20 at 6 per cent, com-- 

pound interest, for 4 years? for 10 years ? for 18 

years ? for 12 years ? for 3 years and 4 months r 

for 24 years, 6 months, and 18 dap ? 

Am, to ton, $168*137. 
Note. Any sum at compound interest will double itself 
in 11 years, 10 mouths, and 22 days. 

From what has now been advanced we deduce the fol- 
lowing general 

RULE. 

I. ■ To find the interest aken the t'nre is 1 yenr, or, to find the 
TttU per cent, on any sum of tiumey, without respect to time, as 
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lAe premium /or insurance, emumsrion, &c, — Multiply the 

Sriucipal, or given sum, by the rate per cent, written as a 
ecmrat fraction ; the promrct, remembering to point off a* 
marry places for decimals as there are decimals in both the 
factors, will be the interest, &c. required. 

II. When there are months and day* in Me given time, to find 
the interttt tm any sum of money at 6 per cent., — Multiply the 
principal by the interest on $ 1 for the given time, found by 
im pa etip*, and the product, as before, will he the interest 
required. 

III. To find the interest on $ 1 at 6 per cent., for any given 
tune, by inspection,— It is only to consider, that the cent* will 
be equal to half the greatest even number of the months ; 
and the milk will be 5 far the odd month, (if there be one,) 
and 1 for every 6 days. 

IV. If the aunt gixen be vt pounds, shillings, pence and far- 
things,— Reduce the shillings, &c. to- the decimal of a pound, 
by inspection, (ff IB ;) then proceed in all respects as in 
federal mosey. Having found the interest, the decimal part, 
by reversing the operation, may be reduced back to shillings, 
pence and farthings. 

V. ff the interest required be at any other rate than 6 per 
cent., (if there be months, or months and ilays, in the given time,) 
— First find the interest at 6 per cent. ; then divide the in- 
terest so found by such part or ptfts, as the interest, at the 
rate requiiri, exceeds or falls short of the interest at 6 per 
cent., and the quotient, or quotients, added to or subtracted 
from the interest at 6 per cent., as the case may require, will 
give the interest at the rate required. 

Note. The interest on any number of dollars, for S days, 
at 6 percent, is. readily found by cutting off the unit or right 
hand figure ; those at the left hand will show the interest in 
cent* for & days. 

exaihpj.es for practice. 

1. What is the interest of $1600 for 1 year and-S months f 

An\s. $120. 

3. What is the interest of $5*811, for I year 11 months? 

A**. $'663. 

3. What is the interest of $ 2<29, for 1 month 19 days, 
at 3 per cent ? Ant. $ '009. 

4. What is- tha interest of $ 18, for & years 14 days, at T 
percent.? Ax* $2;«>3l 



T 91. SUPPLEMENT TO INTEREST. 173 

6. What is the interest of $17'68, for 11 months 28 
days? Ans. $1-054. 

6. What is the interest of $ 200 for 1 day ? 2 days ? 

3 days ? 4 days- 1 5 days? 

Am. for 5 days, $0'I66. 

7. What is the interest of half a mill for 567 years ? 

Ans. $0*017.. 

8. What is the interest of $81, for 2 years 14 days, at £ 

per cent. ? J per cent. ? g per cent. ? 2 per 

cent. ? 3 per cent. ? 4J per cent ? o per 

cent. ? 6 per cent. ? 7 per cent. I 7| pel 

cent ? 8 per cent. ? 9 per cent. ? 10 pet 

cent. ? 12 per cent. ? 12£ per cent. ? 

Ans. to last, $20*643. 

9. What is the interest of 9 cents for 45 years, 7 months, 
11 days? Am. $0'245. 

10. A's note of $ 175 was given Dec. 6, 1798, on which 
was endorsed one year's interest; what was there due Jan. 
1, 1803? 

Note. Consult ex. 16, Supplement to Subtraction of Com- 
pound Numbers. Ana. $ 207'22. 

11. B'snote of $ 56'75 was given June 6, 1801, on inter- 
est after 90 days ; what was there due Feb. 9, 1802 > 

Am. $58' 19. 

12. C'snoteof $365'37 was given Dec. 3, 1797; June 
7, 1800, he paid $97*16; what was there due Sept. 11, 
1800? Am. $328*32. 

13. Supposing a note of $ 317'92, dated July 5, 1797, on 
which were endorsed the following payments, viz. Sept. 13, 
1799, $208*04; March 10, ISOO, $76; what was there 
due Jan. 1, 1801 ? Am. $ 88*991. 



sufflehtunt to interest. 
questions. 

1. What is interest ? 2. How is it computed ? 3. What 

is understood by rate per cent.? 4. ■ by principal? 

8. 'by amount? 6. by legal interest?' 7. — 

by commission? 8. insurance? 9. premium? 

10. polity? 11. stock? 12. What is under- 
stood by stock being at par? 13. abore par? 14. 
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below par ? 15. The rate per cent, is a decimal car- 
ried to how many places P 16. What are decimal expres- 
sions lower than hundredths ? 17. How is interest, (when 
the time is 1 year,) commission, insurance, or any thing else 
rated at so much per cent, without respect to time, found ,' 
18. When the rate is 1 per cent, or less, how may the ope- 
ration be contracted ? 19. How is the interest on $ 1, at 

6 per cent, for any given time, found by inspection ? 20. 
How is interest cast, at 6 per cent., when there are months 
and days in the given time ? 21. When the given time is 
less than 6 days, how is the interest most readily found ? 
22. If the sum given be in pounds, shillings, &c, how is in- 
terest cast? 23. When the rate is any other than 6 per 
cent, if there be months and days in the given time, how is 
the interest found ? 24. What is the rule for casting interest 
on notes, &c. when partial payments have been made, and 
what is the principle on which the rule is founded I 25. 
How may the principal be found, the time, rate per cent, 
and amount being given ? 26. What is understood by <&*- 
count? 27. by present worth? 28. How is the prin- 
cipal found, the time, rate per cent, and interest being given? 
29. How is the rate per cent of gain or loss found, the 
piices at which goods are bought and sold being given ? 30. 
How is the rate per cent, found, the principal, interest, and 
time being given ? 31. How is the time found, the princi- 
pal, rate per cent, and interest being given ? 32. What b 

simple interest? 33. compound interest? 34. How 

is compound interest computed ? 

EXERCISES. 

1. What is the interest of $273'51 for 1 year 10 days, at 

7 per cent? Am. $19*677. 

2. What is the interest of $486 for 1 year, 3 months, 19 
days, at 8 per cent ? Ana. $ 50*662. 

3. D's note of $203'17 was given Oct. 5, 1808, on inter- 
est after three months; Jan. 5, 1809, he paid $50; what 
was there due May 2, 1811? Am. $174*53. 

4. E's note of $870*05 was given Nov. 17, 1800, on in- 
terest after 90 days; Feb. 11, 1805, he paid $ 186*06; what 
was there due Dee. 23,1807? Ant. $1041*58. 

5. What will he the annual insurance, at £ per cent, on 
a house valued at $ 1600 ? Am. $ 10. 

„,,„, Google 
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6. What will be the insurance of a ship and cargo, valued 

M $ 6643, at 1 J per cent. ? at | per cent ? — — at -^ 

per cent f at f£ per cent. ? at J per cent. ? 

Aitfe. Consult TT 82, ex. 11. 

Ans. at J per cent. $42'322. 

7. A man having compromised with his creditors at 624 
cents on a dollar, what must he pay on a debt of $ 137*46 ? 

Ans. $85 '9 a 

8. What is the value of $ 800 United States Bank stock, 
at 112* percent.? Am. $900. 

9. What is the value of $ 560'75 of stock, at 93 per cent. > 

Am. $521 '497 

10. What principal at 7 per cent: will, in 9 months IS days, 
amount to $ 422'40 .' Aim. $ 400. 

11. What is tbe present worth of $426, payable in 4 
years and 12 days, discounting at the rate of 5 per cent. ? 

In large sums, to bring out tbe cents correctly, it will 
sometimes be necessary to extend the decimal in the divisor 
to five places. Aw. $ 354'506. 

12. A merchant purchased goods for $250 ready money, 
and sold them again for $ 300, payable in 9 months ; what 
did he gain, discounting at 6 per cent. ? Ans. $ 37'0S1. 

13. Sold goods for $3120, to be paid, one half in 3 
months, and the other half in 6 months ; what must be dis- 
counted for present payment ? Ans. 68'492. 

14. The interest on a certain note, for 1 year 9 months, 
was $ 49'875 ; what was the principal ? Aia. $ 475. 

15. What principal, at 5 per cent, in 16 months 24 days, 
Will gain $35? Ans. $500: 

16. If I pay $15*50 interest for the use of $500,0 
months and 9 days, what is the rate per cent. ? 

17. If I buy candles at $'167 per lb., and sell them at 
20 cents, what shall I gain in laying out $ 100 ? 

Am. $19'7B: 

18. Bought hats fit 4 s. apiece, and sold them again at 4*. 
9 d. ; what is the profit in laying out 100 £ . ? 

Arts. 18 £. 15s. 

19. Bought 37 gallons of brandy, at $1'10 per gallon, 
and sold it for $40; what was gained or lost per cent ? 

20. At 4 3. 6 d. profit on 1 £., how much is gained in laying 
oat 100 £ ., that is, how much per cent t Am. 22 £ . 10 s. 

21. Bought cloth at $4'48 per yard; how must I sell * 
to gain 12.fr per cent I Aw, $ 5 ! 04 
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22. Bought a barrel of powder for 4 £ . ; for how much 
must it be sold to lose 10 per cent. .' Ans. 3 £ . 12 s. 

23. Bought cloth at 15 s. per yard, which not proving so 
good as I expected, I am content to lose '17£ per cent. ; how 
must I sell it per yard ? Ana. 12 s. 4^d. 

24. BougLt 50 gallons of brandy, at 92 cents per gallon, 
but by accident 10 gallons leaked out ; at wliat rate must I 
sell the remainder per gallon to gain upon the whole cost at 
the rate of 10 per cent. ? Ans. $ 1*260 per gallon, 

25. A merchant bought 10 tons of iron for $950 ; tha 
freight and duties came to $ 1-15, and his own charges to 

$25 ; how must he sell it per lb. to gain 20 per cent, by it? 
Ans. 6 cents per lb. 



EQUATION OF PAYMENTS. 

IT 92. Equation of payments is the method of finding the 
mean time for the payment of several debts, due at different 

1. In how many months will $ 1 gain as much as 5 dol- 
lars will gain in 6 months ? 

2. In how many months will $ 1 gain as much as $40 
will gain in 15 months ? Ana. 600. 

3. In how mauy months will the use of $5 be worth as 
much as tlie use of $ 1 for 40 months ? 

4. Borrowed of a friend $1 for 20 months; afterwards 
lent my friend $ 4 ; how long ought he to keep it to becomo 
indemnified for the use of the $11 

5. I have three notes against a man ; one of $ 12, due in 
3 months; one of $9, due in 5 months « and the other of 
$6, due in 10 months; the man wishes to pay the whole at 
once; in what time ought he to pay it? 

$ 12 for 3 months is the same as $ 1 for 36 months, and 
$ 9 for 5 months is the same as $ 1 for 45 months, and 
$ 6 for 10 months is the same as $ 1 for 60 months. 



He might, therefore, have $ 1 141 months, and he may 
keep 27 dollars ^y part as loug ; that is, 4^1 e= 5 mouth* 
fi -f- days, Answer. 
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Hence, To find the mean tine for several payment*, — Rui.k: 
— Multiply each mm by its line of payment, mud divide the 
sum of the products by the sum of the payments, and tho 
quotient will be the answer. 

Note, This rule is founded on die supposition, that what 
is gained by keeping a debt a certain time after it is due, is 
the same as what is lost by paying it an equal time before it 
is due ; but, in the first cose, the gain is evidently equal to the 
interest on the debt for the given time, while, in the second 
case, the loss is only equal to the discount of ttwulebt for that 
time, which is always less than the interest; therefore, the 
rule is not exactly true. The error, howerer, is so trifling, 
in most questions that occur in business, as scarce to merit 
notice. 

6. A merchant has owing him $ 300, to be paid as fol- 
lows : $ 50 in 2 months, $ 100 in 5 months, and the rest in 
8 months ; and it is agreed to make one payment of the 
whole : in what time ought that payment to be"? 

Ans. 6 months. 

7. A owes B $ 136, to be paid in 10 months ; $ 96, to be 
paid in 7 months ; and $ 260, to be paid in 4 months : what 
is the equated time for the payment of the whole ? 

Ans. 6 months, 7 days +. 

8. A owes B $600, of which $ 200 is to be paid at the 
present time, 200 in 4 months, and 200 in 8 months ; what 
is the equated time for the payment of the whole ? 

Ans. 4 months. 

B. A owes B $ 300, to be paid as follows : £ in 3 months, 

J in 4 months, and the rest in 6 months : what is the equated 

time ? Ans. 4£ months. 



RATIO ( 

THE RELATION OF KTUMBSR*. 

IF M. 1. What put of 1 gallon is 3 quarts i 1 gallon is 
4 quarts, and 3 quarts is J of 4 quarts. Ans. $ of a gallon. 

2. What part of 3 quarts is 1 gallon ? 1 gallon, being 4 
quarts, is $ of 3 quarts ; that is, 4 quarts is 1 time 3 quarts 
and i of another tune. Ans. $ = l i- 
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3. What part of 5 bushels is 12 bushels' 

Finding what part one cumber is of another is the same 
u finding what is failed the ratio, or relation of one number 
to another; thus, the question, What part of 5 bushels is 12 
bushels : is the same as What is the ratio of 5 bushels to la 
bushels? The Answer is -^ = H- 

Ratio, therefore, may be defined, the number of times one 
number is contained in another; or, the number of limes ona 
quantity is contained in another quantity of the same kind, 

4. What part of 6 yards is 13 yards ? or, What is the ratio 
of 6 yards to 13 yards? 

13 yards is -^ of 8 yards, expressing the division /rorfionai^ 
If now we perform the division, we have for the ratio 1 J -, 
that is, 13 yards is 1 time S yards, and £ of another time. 

We have seen, (IT 15, sijm,) that division maybe expressed 
fractionally. So also the ratio of one number to another, or 
the part one number is of another, may be expressed frac- 
tionclh, to do which, make the number which is called the 
part, whether it be the larger or ihe smaller number, the nu- 
merator of a fraction, under which write the other number for 
a denominator. When the question is, What is the ratio, &c. i 
the number last named is the part ; consequently it must bo 
made the numerator of the fraction, and the number first 
named the denominator. 

5. What part of 12 dollars is 11 dollurs ? or, 11 dollars is 
what part of 12 dollars? 11 is the number which expresses 
ihepart. To put this question in the other form, viz. What 
is the ratio, &c. r let that number, which expresses the part, 
be the number last named ; thus, What is the ratio of 12 dol- 
lars to 11 dollars? Ans. yj- 

6. What part of 1 £ . is 2 s. 6 d. ? or, What is the ratio of 
1 JE . to 2 s. 6 d. ? 

1 £. = 240 pence, and 2 s. 6 d. = 30 pence; hence, 
£$, =; i, is the Answer. 

7. What part of 13 s. fi d. is 1 £ . 10 s. ? or, What is the ra- 
tio of 13s. 6d. to 1 £. 10s.? Ans. ^ 

8. What is the ratio of 3 to 5 ? of 5 to 3 ? of 

7 to 19? of 19 to 7? of 15 to 90? of 90 to 

15? of 84 to 160? of 160 to 84? of 615 to 

1107? of 1107 to 615? Ans. to the last, J, 
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PROPORTION- 1 
THE RUUJ OF THXUBXL 

IT 94* 1. If a piece of cloth, 4 yards long, post 12 dollars, 
what will be the cost of a piece of the same cloth 7 yarda 
long ? 

Had this piece contained twice the number of yards of the 
first piece, it ia evident the price would have been twice as 
much; had it contained 3 times the number of yards, the 
price would have been 3 times as much ; or had it contained 
only half the number of yards, the price would have been 
only half as much ; that is, the cost of 7 yards Wi.i be such 
part of 12 dollars as 7 yards is part of 4 yards. 7 yards is 
J of 4 yards ; consequently, the price of 7 yards must be J of 
the price of 4 yards, or} of 12 dollars. J of 12 dollars, that 
is, 12 X } = ¥ = 21 dollars, Answer. 

2. If a horse travel 30 miles in C hours, how many miles 
will he travel in 1 1 hours, at that rate ? 

11 hours is Jj 1 - of 6 hours, that is, 11 hours is 1 time 
hours, and $ of another time ; consequently, he will travel, in 
11 hours, 1 time 30 miles, and gof another time, that is, the 
ratio between the distances will be equal to die ratio be- 
tween the times. 

■y. of 30 miles, that is, 30 X V" = H' = 55 milcs - *$ 
then, no error has been committed, 55 miles must be -^ of 
30 miles. This is actually the case ; for $& — -y- 

Arts. 55 miles. 

Quantities which have the same ratio between them am 
•aid to be proportional. Thus, these four quantities, 

hntut boan. mifot. ddIIh. 

6, 11, 30, 55, 
written in this order, being such, that the second contains 
the first as many times as the fourth contains the third, that 
i», the ratio between the third and fourth being equal to the 
ratio between' the first and second, form what is called a pro- 
portion. 

It follows, therefore, that proportion is a combination of ft» 
equal ratios. Ratio exists between two numbers ; but pro- 
jtartten requires at least three. 
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To denote that there is a proportion between the numbers 
t, 11, 30, and 65, they are written tiwe : — 

6 : 11 J : 30 : 55 

which is read, 6 is (a 11 as 30 is to 55 ; that is, 6 is tbe 
same part of 11, that 30 is of 55; or, 6 is contained in 11 as 
many times as 30 is contained in 55 ; or, lastly, the ratio or 
relation of 1 1 to 6 is the same as that of 65 to 30. 

IT 95. The first term of a ratio, or relation, is called the 
antecedent, and the second tbe consequent. In a proportion 
there are two antecedents, and two consequents, viz. the an- 
tecedent of the first ratio, and that of the second ; the con- 
sequent of the first ratio, and that of the second. In tho 
proportion 6 : 1 1 : : 30 : 55, the antecedents are 6, 30 ; the 
occwquents, 11, 55. 

The consequent, as we have already seen, is taken for the 
numerator, and the antecedent for the denominator of the 
fraction, which expresses the ratio or relation. Thus, the 
first ratio is \ l , the second gj = V- ; and that these two 
ratios are equal, we know, because the fractions are equal. 

Tbe two fractions -y- and jjj being equal, it follows that, 
by reducing them to a common denominator, the numerator 
of the one will become equal to the numerator of the other, 
and, consequently, that 11 multiplied by 30 will give the 
same product as 55 multiplied by 6. This is actually the 
case; for 11 X 30 — 330, and 55 X 6 — 330. Hence it 
follows, — If four number* be in proportion, the product of the 
first and last, or of the two extremes, is equal to the product of 
the second and third, or of the two means. 

Hence it will be easy, having three terms in a proportion 
given, to find the fourth. Take the last example. Know- 
ing that the distances travelled are in proportion to the times 
or hours occupied in travelling, we write the proportion 
thus:— 



Now, since the product of the extremes is equal to the 
product of the means, we multiply together the two means, 
11 and 30, which makes 330, and, dividing this product by 
the known extreme, 6, we obtain for the result 56, that is, 
•6 miles, which is the other extreme, or term, sought. 
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3. At $ 54 for 9 barrels of floor, how many barrels m *J 
be purchased for $ 186 ? 

lri this question, the unknown quantity is the number of 
barrels bought for $ 186, which ought to contain the 9 bar- 
rels as many times as $ 1 86 contains $ 54 ; we thus get tbe 
following proportion : 
doiiui doiimn. birni*. b»nck. The product, 1674, 

64 : 188.:: 9 : of the two means, di- 

® vided by 54, the 

54 ) 1674 ( 31 bvreU, the Anewer. ^ ova extreme, gives 

lg 2 - 31 barrels for the 

— — other extreme, which 

54 is the term sought, 

54 or Answer. 

Any three terms of -a proportion being given, the operation 
by which we find the fourth is called the Rale of Three, A 
just solution of the question will sometimes require, that the 
order of the terms of a proportion be changed. This may 
be done, provided the terms be so placed, that the product 
of the extremes shall be equal to that of toe means. 

4. If 3 men perform a certain piece of work iu 10 days, 
how long will it take 6 men to do the same ? 

The number of days in which 6 men will do the work be- 
ing the term sought, the known term of the same kind, viz. 
10 days, is made the third term. The two remaining terms 
are 3 men and 6 men, the ratio of which is £ . But the 
more* men there are employed in the work, the lest time will 
be required to do it; consequently, the days will be let* in . 



The FuU of Three Direct ii when mare require* mow, or lea requires lot, u 
In this e.ample :— If3 men dig a trench 48 feet tang in ■certain tilne, bow muy 
Sfeet will 11 men die in tlie same lime 7 Hen il is obvious, that the mm men 
there nre employed, the mure work will be done ; end therefore, in thii instance, 
more requires more. Again: — KG men dig 48 lee! in a given lime, how much 
trill 3 men die in the Mine timet Here lai require* feu, tar the lot men there 
are employed, the leu work will be done. 

Tlie Halt of Three Imtrn is when mow requires leu, or Uu requires mart, ai 
in this eiampfe : — If G men dig a certain quantity of trench in 14 holm, how many 
hours will it require IS men to dig the nme quantity I Here men requires fan; 
that is, 13 men bcir g mart than 6. will require lat lime. Again :— If f men per- 
form apiece of w«r* in 7 days, how long will 3 men be in pertbrmtiuj the 

work 1 Here few requires more ; fat tbe number of men, being fen, ~" ~ 
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proportion ai lie number of men is greater. There is still a 
proportion in this case, but the order of the terou is inverted ; 
for the number of men in the second set, being two times 
that in the first, will require only one half the time. The 
tirat nnmber of days, therefore, ought to contain the second 
as many times as the second number of men contains the 
first This order of the terms being the reverse of that as- 
signed to them in announcing the question, we say, that the 
number of men is in the inverse ratio of the number of days. 
With a view, therefore, to the just solution of the question, 
we reverse the order of the two first terms, (in doing which 
we insert the ratio,) and, instead of writing the proportion, 
3 men: 6 men, ($,) we write it, 6 men : 3 men, (f,) that is, 

men. mm. days. diyi. 

6 : 3 : : 10 

Nate. We invert the ratio when we reverse the order 
of the terms in the proportion, because then the antece- 
dent takes the place of the consequent, and the consequent 
that of the antecedent ; consequently, the terms of the frac- 
tion which express the ratio are inverted ; hence the ratio 
is inverted. Thus, the ratio expressed by $ = 2, being in- 
verted, is I = 4. 

Having stated the proportion as above, we divide the pro. 
duct of the means, (10X3 = 30,) by the known extreme, 
6, which gives 5, that is, 5 days, for the other extreme, or 
term sought. Ans. 8 days. 

From the examples and illustrations now given we deduce 
the following general 

RULE. 

Of the three given numbers, make that the third term 
which is of the same kind with the answer sought. Then 
consider, from the nature of the question, whether the an- 
swer will be greater or less than this term. If the answer is 
to be greater, place the greater of the two remaining num- 
bers for the second term, and the less number for the first ■ 
term ; but if it is to be less, place the less of the two re- 
maining numbers for the second term, and the greater for 
the first; aud, in either case, multiply the second and third 
terms together, and divide the product by the first for the 
answer, which will always be of the same denomination a* 
the third term. 

.. „ Google 



* 95. HOLE or THREE. 183 

Note 1. If the first and second terms contain different de- 
nominations, they must both be reduced to the tame de- 
nomination ; aud if the third term be a compound number, it 
either must be reduced to integers of the lowest denomination, 
or the low denominations must be reduced to a fraction of 
the highest denomination contained in it 

Note 2. The same rule is applicable, whether the given 
quantities be integral, fractional, or decimal. 

KSAMPLE8 FOB PRACTICE. 

5. If 6 horses consume 21 bushels of oats in 3 weeks, 
how many bushels will serve 20 horses the same time ? 

^ I Am. 70 bushels. 

6. The above question reversed. If 20 horses consume 70 
bushels of oats- i&3 weeks, how many bushels will serve 6 
horses the sara* time i Ans. 21 bushels. 

T. If 365 men consume 75 barrels of provisions in 9 

months, how much will SCO men consume in the same time ? 

' ' Ans. 102AJ barrels. 

8. If 500 men consume I02f£ barrels of provisions in 9 

months, how much will 365 men consume in the same 

time ? Ans. 75 barrels. 

0. A goldsmith sold a tankard for 10 £. 12 s., at the rate 

of 5 1 . 4 d. per ounce ; I demand the weight of it. 

Ami. 39 oz. 15 pwt 

10. If the moon move 13" 10' 35" in 1 day, in what time 
does it perform one revolution ? Ans. 27 days, 7 h. 43 m. 

11. If a person, whose rent is $145, pay $12*63 parish 
taxes, how much should a person pay whose rent is $ 378 ? 

Am. $32<926. 

12. If I buy 7 lbs. of sugar for 75 cents, how many pounds 
can I buy for $6? Am. 56 lbs. 

13. If 2 lbs. of sugar cost 25 cents, what will 100 lbs. of 
- coffee cost, if 8 lbs. of sugar are worth 5 lbs. of coffee ? 

Ans. $20. 

14. If I give $6 for the use of $100 for 12 months, 
what must I give for the use of $ 357'82 the same time ? 

Am. $21'469. 

16. There is a cistern which has 4 pipes; the first will 

fill it in 10 minutes, the second in 20 minutes, the third in 
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40 minutes, and the fourth in 80 minutes; in what time will 
mil four, running together, fill it ? 

A + A + A + A = ll cistern in 1 minute. 

Aiu. 5J minute*. 

16. If a family of 10 persons spend 3 bushels of malt in 
a month, how many btishela will serve them when there are 
30 in the family ? Ana. 9 bushels. 

Note. The rule of proportion, although of frequent use, 
is not of indispensable necessity ; for all questions under it 
may be solved on general principles, without the formality 
of a proportion ; that is, by analysis, as already shown, IT 65, 
ex. 1. Thus, in the above example, — If 10 persons spend 
S bushels, 1 person, in the same time, would spend Jg of 3 
bushels, that is, ■$, of « bushel ; and 30 persons would spend 
30 times as much, that is, fj — 9 bushels, as before. 

IT. If a staff, 5 ft. 8 in.- in length, cast a shadow of 6 feet, 

how high is that steeple whose shadow measures 153 feet? 

Ann. 144$ feet 

18. The tame by analysis. If 6 ft. shadow require a staff 
of 5 ft. 8 in. — 68 in., 1 ft shadow will require a staff of 
i of 08 in. or ty in. ; then, 153 ft. shadow will require 153 
times as much ; that is, *g- X 153 — -"jo* = 1734 in. = 
1444 &> as before. 

19. If 3 £. sterling be equal to 4 £. Massachusetts, how 
much Massachusetts is equal to 1000 £. sterling? 

Aits. 1333 4. 6' a. 8d. 

20. If 1333 £. 6 s. 8 d. Massachusetts, be equal to 1000£. 
sterling, how mueh sterling is equal to 4 £ . Massachusetts ? 

Ans.B£. 

21. If 1000 £ . sterling be equal to 1333 £. 6 s. 8 d. Mas- 
sachusetts, how much- Massachusetts is equal to 3 £ . ster- 
ling ? Am. 4 £ . 

22. If 3 £ . sterling be equal to 4 £ . Massachusetts, how 
much sterling is equal to 1333 £ . 6 s. 8 d. Massachusetts ? 

Atu. 1000 JB. 

23. Suppose 2000 soldiers had been supplied with bread 
sufficient to last them 12 weeks, allowing each man 14 
ounces a day; but, on examination, they find 105 barrels, 
containing 200 lbs. each, wholly spoiled ; what must the al- 
lowance be to each man, that the remainder may last them 
the tame time ? An*. 12 oz. a day. 



V t&< WLE O* «HREE. 186 

34. Suppose 2000 soldiers were put to an allowance of 
ISM. of bread per day for 12 weeks, having a seventh part of 
their bread spoiled ; what was the whole weight of their 
bread, good and bad, and how much was spoiled? 

. J The whole weight, 147000 lbs. 
- fln *- 1 Spoiled, - - 21000 lbs. 

25. ■--- 2000 soldiers, having lost 10S barrels of bread, 
weighing 200 lbs. each, were obliged to subsist on 12 oz. a 
day for 12 weeks ; had none been lost, they might have had 
14 oz. a day ; what was the whole weight, including what 
was lost, and how much had they to subsist on I 

. ( Whole weight, 147000 lbs. 
( Left, to subsist on, 1 26000 lbs. 

26. 2000 soldiers, after losing one seventh part of 

their bread, had each 12 oz. a day for 12 weeks ; what was 
the whole weight of their bread, including that lost, and how 
much might they have had per day, each man, if none had 
been lost ? ( Whole weight, 147000 lbs. 

Ant. <Loss, - - 21000 lbs. 

( 14 oz. per day, had none been lost. 

27. There was a certain building raised in 8 months by 
120 workmen ; but, the same being demolished, it is required 
to be built in 2 months; I demand how many men must 
be employed about it Ant. 480 men. 

28. There is a cistern having a pipe which will empty it 
in It hours; how many pipes of the same capacity will 
empty it in 24 minutes f Ant. 25 pipes. 

29. A garrison of 1200 men has provisions for 9 months, 
at the rate of 14 ox. per day ; how long will the provisions 

. last, at the same allowance, if the garrison be reinforced by 
400 men ? Ant. 6J months. 

30. If a piece of land, 40 rods in length and 4 in breadth, 
make an acre, how wide must it be when it is but 25 rods 
long ? Arts. 6| rods. 

31. If a man perform a journey in 15 days when the days 
are 12 hours long, in how many will he do it when the days 
are but 10 hours long t Ant. 18 days. 

32. If a field will feed 6 cows 91 days, how long will it 
feed 21 cows? Ant. 26 days. 

33. Lent a friend 292 dollars for 6 months; some time 
after, he lent me 806 dollars ] how long may I keep it to 
balance the favour t Ant. 2 months 5 + days. 

.. .Google 
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34. If SO men cu perform a piece of work in It days, 
how many men will accomplish another piece of work, 4 
times as big, in a fifth part of the time ? An*. 600 men. 

35. If •)£ lb. of sugar cost -fa of a shilling, what will j) 
of alb. cost? Am. 4 d. 3HJjq. 

JVirfe. See IT 65, ex. 1, where the above question is 
solved by analysis. The eleven following are the next suc- 
ceeding examples in the same IT.- 

36. If 7 lbs. of sugar cost J of a dollar, what cost 12 lbs. ? 

Ant. $lf 

37. If 6, yds. of cloth cost $ 3, what cost 9* yds. ? 

Am. $4'269. 

38. If 2 oz. of silver cost $ 2'24, what costs 9 oz. ? 

Am, $0'84. 

39. If J oz. cost $M, what costs 1 oz. ? j4s». $ 1'283. 

40. If i lb. less by £ lb. cost 13£ d., what cost 14 lbs. 
less by * of 2 lbs. ? Ant. 4 £. 9 s. 9^d. 

41. Iff yd. cost $ J, what will 40£ yds. cost ? 

Ant. $59<062. 

42. If ^ of a ship cost $ 251, what is & of her worth ? 

Am. $53'785. 

43. At 3g £. per ewt, what will 9$ lbs. cost? 

Am. 6 s. 3J fi d. 

44. A merchant, owning fc of a vessel, sold § of his share 
for $957; what was the vessel worth ? Am. $1794'375. 

45. If | yd. cost f £ ., what will ^ of an ell English cost f 

Am. 17 s. 1 d. 2f q. 

46. A merchant bought a number of bales of velvet, each 
containing 129£f yds., at the rate of $ 7 for 6 yds., and sold 
them out at the rate of $ 11 for 7 yds., and gained $200 
by the bargain ; how many bales were there ? Am. 9 bales. 

47. At $ 33 for 6 barrets of flour, what most be paid for 
178 barrels? Am. $979. 

48. At $ 2'25 for 3'17 cut. of hay, how much is that per 
ton? Am. $14'195. 

49. If 2'5 lbs, of tobacco cost 75 cents, how much will 
185 lbs. cost? Aw. $5*55. 

50. What is the Value of '15 of a hogshead of lime, at 
$ H'39 per hhd. i Am. $ 0<3586. 

51. If '15 of a hhd. of lime coat $ 0'3685, what is it per 
hhd.? Am. $2'39. 
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COMPOUND PROPORTION. 

IT 96. . It frequently happens, that the relation of the 

Jiiaiitity required, to the given quantity of the some kind, 
epends upon several circumstances combined together; it 
is then called Compound Proportion, or Doable Rule of Three. 

1. If a man travel 273 miles in 13 days, travelling only 
7 hours in a day, how many miles will he travel in 12 days, 
if be travel 10 hours in a day ■ 

This question may be solved several ways. First, by analy- 
m:— 

If wc knew how many miles the man travelled in 1 hour, 
it is plain, we might take this number 10 times, which would 
be the number of miles he would travel in 10 hours, or in 1 
of these long days, and this again, taken 12 times, would be 
the number of miles he would travel in 12 d a va. travelling 
10 hours each day. 

If he travel 273 miles in 13 days, he will travel -fo of 273 
miles ; that is, 2^ miles in 1 day of 7 hours ; and | of f£ 
miles is Vi* miles, the distance be travels in 1 hour ; then, 
10 times ^ =* a £r° miles, the distance be travels in 10 
hours; and 12 times 2g$a = &W 1 = 360 miles, the dis- 
tance he travels in 12 days, travelling 10 hours each day. 

Ana. 360 miles. 

But the object is to show how the question may be solved 
by proportion : — 

First; it is to be regarded, that the number of miles tra- 
velled over depends upon two circumstances, viz. the num- 
ber of days the man travels, and the number of hours he 
travels each day. 

We will not at first consider this latter circumstance, but 
isuppose the number of hours to be the same in each case ; 
the question then will be, — Ifaman travel 273 milet in 13 
days, note many tidies will he travel in 12 days l This will 
furnish the following proportion : — 

13 days : 12 days :: 273 miles : miles 

which gives for the fourth term, or answer, 252 miles. 

Now, taking into consideration the other circumstance, or 
that of the hour*, we must say, — // a man, travelling 7 hintn 
a dag for a certain number of days, travels 252 miles, how far 
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will he travel in the same time, if he travel 10 hoars in a dag 1 
This will lead to the following proportion :— 

7 hours : 10 hours : : 252 miles : ....... mile*. 

This gives for the fourth term, or answer, 360 miles. 

We see, then, that 273 miles has to the fourth term, or 
answer, the same proportion that 13 days has to 12 days, 
and that 7 hours has to 10 hours. Staling this in the form 
of a proportion, we have 

l l&* '' Ift*** l •■■ 273 miles : miles 

7 hours : 10 hours $ "'" ""* """" 

by which it appears, that 273 is to be multiplied by both 12 
and 10 ; that is, 273 is to be multiplied by the product of 
12 X 10, and divided by the product of 13 X 7, which, be- 
ing done, gives 360 miles for the fourth term, or answer, at 
before. 

In the same manner, any question relating to compound 
proportion, however complicated, may be stated and solved. 

2. If 248 men, in 5 days, of 1 1 hours each, can dig a trench 
230 yards long, 3 wide, and 2 deep, in how many days, of 9 
hours each, will 24 men dig a trench 420 yards long, 5 wide, 
and 3 deep ? 

Here the number of days, in which the proposed work can 
be done, depends on five circumstances, viz. the number of 
men employed, the number of hours they work each day, 
the length, breadth, and depth of the trench. We will con- 
sider the question in relation to each of these circumstances, 
in the order in which they have been named : — 

1st The nwn&er of men employed. Were all the circum- 
stances in the two cases alike, except the number of men and 
the number of days, the question would consist only in find- 
ing in how many days 24 men would perform the work which 
248 men had done in 5 days ; we should then have 
24 men : 248 men : : 5 days : days. 

2d. Hours in n day. But the first labourers worked 11 
hours in a day, whereas the others worked only 9 ; lest hours 
will require more days, which will give 

9 hours : it hours :: 5 days : days. 

8d. Length of the ditches. The ditches being of unequal 

!■::■ .. „ GOOgle 



H J)6, 97, COMPOUND FBOPOBTIOS. 18d 

length, U many more days will be necessary as the second 
is longer than the first; hence we shall have 

230 length : 420 length : : S days : days. 

4th. Widths. Taking into consideration the widths, which 
are different, we have 

3 wide : 5 wide : i 6 days : days. 

5th* Depths. Lasti y , the depths being different, we have 

3 deep ! 3 deep : : fi days : days. 

It would seem, therefore, that 5 days has to the fourth 
term, of answer, the same proportion 

that 24 men has to 248 men, whose ratio is %*, 
that 9 hours has to 11 hours, the ratio of which is -V, 

that 230 length has to 420 length, Htr 

that 3 width has to 6 width, 4) 

that 2 depth has to 3 depth, t» 

all which stated in form of a proportion, we have 

Men, 

Hoars, 

Length, 230 : 

Width, ~ 

Depth, 

If 97. The continued product of all the second terms 
248 X 11 X 420 X 5 X 3, multiplied by the third term, 
6 days, and this product divided by the continued pro- 
duct of the first terms, 24 X 9 * 230 X 3 X 2, gives 
288AWyV daysfor the fourth term, or answer. 288^. 

But the first and second terms are the fractions Wi¥i 
+88 4 and 4, which express the ratios of the men, and of 
the hours, of the lengths, widths and depths of the two 
ditches. Hence it follows, that the ratio of the number of 
days given to the number of days sought, is equal to the pro- 
duet of all the ratios, which result from a comparison of the 
terms relating to each circumstance of the question. 

The product of all the ratios is found by »™jjg| gjj 
gether the fractions which express them, thus, a,™ ft §■» 

ggi>3Sft «■* «* fac,i0 °' S •*■— ■ *• 
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ratio «rf the quantity required to the given quantity of the nam 
kind. A ratio resulting in this manner, from the multiplica- 
tion of several ratios, is called a compound ratio. 

From the examples and illustrations now given we de- 
duce the following general 

RULE 

for solving questions in compound proportion, or double 
rule of three, viz. — Make that number which is of the 
game kind with the required answer, the third term ; tad, 
of the remaining numbers, take away two that are of the 
same Had, and arrange them according to the directions 
given in simple proportion ; then, any other two of the same 
kind, and so on till all are used. 

Lastly, multiply the third term by the continued product 
of the second terms, and divide the result by the continued 
product of the first terms, and the quotient will be the fourth 
term, or answer required. 

EXAMPLES FOB PRACTICE. 

1. If 6 men build a wail 20 ft. long, 6 ft high, and 4 ft 
thick, in 16 days, in what time will 24 men build one 200 
ft long, 8 ft high, and 6 ft. thick? Ana. 80 days. 

2. If the freight of 9 hhds. of sugar, each weighing 12 
cwt, 20 leagues, cost 16 £., what must be paid for the 
freight of 50 tierces, each weighing 2* cwt, 100 leagues ? 

Am. 92 £. 11 s. lOf d. 

3. ff 6ti lbs. of bread be sufficient for 7 men 14 days, how 
much bread will serve 21 men 3 days ? Ant. 36 lbs. 

The same by analysis. If 7 men consume 66 lbs. of bread, 
1 man, in the same time, would consume <f of 56 lbs. =3 
^& lbs. ; and if he consume <^& lbs. in 14 days, he would 
consume -fa of ty s= |f lb. in 1 day. 21 men would con- 
sume 21 times so much as 1 man; that is, 21 times $f =s 
4£*- lbs. in 1 day, and in 3 days they would consume 3 
times as much ; that is, ££|* = 36 lbs., as before. 

Ant. 36 lbs. 

Note. Having wrought the following examples by the 
rale of proportion, let the pupil be required to do the same 
by analysis. 

4. If 4 reapers receive $ 11*04 for 3 days' work, how 
many men may be hired 16 days for $ 103*04 ? 
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5. If 7 oz. 5 pwt of bread be bought for 4} d. when eon 
is 4 s. 2 d. per bushel, what weight of it may be bought for 
1 •. 2 d. when the price per bushel is 5 s- 6 d. ? 

Am. 1 lb. 4 oz. 3j£? pwts. 

6. If $ 100 gain $ 6 in 1 year, what will $400 gain in 
9 months ? 

Note. This and the three following examples reciprocally 
prove each other. 

7. If #100 gain $6 in 1 year, in what time will $400 
gain $18? 

8. If $ 400 gain $ 18 in 9 months, what is the rate per 
cent per annum ? 

9. What principal, at 6 percent per. ann., will gain $ 18 
in 9 months ? 

10. A usurer put out $75 at interest, and, at the end of 8 
months, received, for principal and interest, $ 79 ; I demand 
at what rate per cent, he received interest. 

Am. 8 per cent. 

11. If 3 men receive S^,£.ioT 19$ days' work, how 
much must 20 men receive for 100^ days' ? 

Am. 303 £ . s. 8 d. 
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QUESTIONS. 

1. What is proportion? 2. How many numbers are re- 
quired to form a ratio ? 3. How many to form a proportion ? 

4. What is the first term ofaratiocalled ? 5. the second 

term? 6- Which is taken for the numerator, and which for 
the denominator of the fraction expressing the ratio ? 7. 
How may it be known when four numbers are in proportion ? 
8. Having three terms in a proport-jn given, how may the 
fourth term be found i 9. What is the operation, by which 
the fourth term is found, called ? 10. How does a ratio be- 
come inverted ? II. What i& the nrle in proportion ? 12. 
In what denomination will die fourth term, or answer, be 
found f 13. If the first and second terms contain different 
denominations, what is to be done ? 14. What is e 
proportion, or double rule of three ? 15. Rule ? 



1. If I buy 76 yds. of cloth for $113'17, what docs it 
coot per ell English ? Ana. $1'86I. 

2. Bought 4 pieces of Holland, each containing 24 ells 
English, for $ 96 ; how much was that per yard f 

Ana. S)0'80. 

3. A garrison had provision for 8 months, at the rate ot 
15 ounces to each person per day ; how much must be al 
lowed per day, in order that the provision may last 9j 
months? Ana. 12f§ ox. 

4. How much land, at $ 2<50 per acre, must be given in 
exchange for 360 acres, at $ if '75 per acre ? 

Am. 640 acres, 

5. Borrowed 185 quarters of com when the price was 
19 s.; how much must I pay when the price is 17s. 4 d. ? 

Ana. 302|£. 

6. A person, owning $ of a coal mine, sells } of his share 
foi 17l£.; what is the whole mine worth ? Am. 390JB. 

7. If | of a gallon cost f of a dollar, what costs | of a 
tun ? Ana. $ 140. 

8. At 1££. perewt, what cost 3£ lbs. ? Am. IWd. 

9. If 4£ cwt can be carried 36 miles for 35 shillings, how 
many pounds can be carried 20 miles for the same money ? 

Am. OOTIDS. 

10. If the sun appears to move from east to west 360 de- 
grees in 24 hours, bow much is that in each hour? — iu 
each minute ? ■ in each second ? 

Am. to but, 15" of a deg. 

11. If a family of 9 persons spend 8)450 in 6 months, how 
much would be sufficient to maintain them 8 months if S 
persons more were added to the family? Am. $ 1120. 

Note. Exercises 14th, 15th, 16th, 17th, 18th, 19th, and 
20th, "Supplement to Froctiom," afford additional examples 
in single and double proportion, should more examples b» 
thought necessary. 



1T 98. I. Two men own a ticket; the first owns j, and 
the second owns J of it ; the ticket draws a prize of 40 dot- 
ars; what is each man's share of the mosey? 
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2. Two men purchase n ticket for 4 dollars, of Which one 
pays 1 dollar, and the other 3 dollars ; the ticket draws 40 
dollars; wBal is each man's share of the money? 

3. A and B bought a quantity [of cotton; A jwd 100 
dollars, and B 200 dollars; they sold it so as to gain 30 
dollars ; what were, their respective shares of the gain f 

The process of ascertaining the respective gains or losses 
of individuals, engaged in joint trade, is called the Rale of 
Fellowship. 

The money, or value of the articles employed in trade, is 
called the Capital, or Stock ; the gain or loss to be shared is 
called the Dioidetid. 

It is plain, that each man's gain or low ought to have the 
same relation to the whole gain or loss, as his share of the 
stock does to the whole stock. 

Hence we have this Rule :— As the whole stock : to eaoh 
man's share of the stock : : the whole gain or loss : his share. 
of the gain or loss. 

4. Two persons have a joint stock in trade; A put in 
$ 350, and B $ 350 ; they gain $ 400 ; what is each man's 
•hare of the profit? 

OPERATION. 

A'a stock, 9250 ) Then, 

B's stock, $350 f 600 : 250 : : 400 : 166'666| dolls. A ! b gain. 
Whole stock, $600 ) 600 : 350 : : 400 : 233 1 333J dolls. B's gain. 
The pupil will perceive, that the process may be contract- 
ed by cutting, off an equal number of ciphers from the first 
and second, or first and third terms; thus, 6 : 250 : : 4 : 

lee'eee*, &c. 

It is obvious, the correctness of the work may be ascer- 
tained by finding whether the sums of the shares of the gains 
are equal to the whole gain ; thus, $ 166'666 $ + $ 233'33:*$ 
— $400, whole gain. 

5. A, B and C trade in company ; A's capital was $ 175, 
B's $200, andC'g $500; by misfortune they lose $ 250 ; 
wfttt-loss most each sustain? C $' 50', A's lost. 



( $ 50', A's lost. 

t{$ 57<142f,B'sW 

f/fcUS'SSTrJC'sI**. 



6. Divide $600 among 3 persons, so that their Briar* 
may be to each other as 1, 2, 3, respectively. 

Am. $100, $200, and $300. 
R 

Google 
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7. Tiro merchants, A end B, loaded a ship with 600 
hhds. of rum; A loaded 350 hhds., and B tlie rest; in a 
storm, the seamen were obliged to throw overboard 100 
hhds. ; how much must each sustain of the loss ? 

Asa. A 70, and B 30 hhds. 

S. A and B companied; A put in $45, and took out g 
of the gain ; how much did B put in ? Asa. $ 30. 

Nate. They took out in the same proportion as they put 
in ; if 3 fifths of the stock is $ 45, now much is 2 fifths 
of it? 

9. A and B companied, and trade with a joint capital of 
$ 400 ; A receives, for his share of the gain, £ as much as B ; 
what was the stock of each ? 

. < $ 133<333£, A's stock. 
■***' I $266<66C$, B's stock. 

10. A bankrupt is indebted to A $ 780, to B $ 460, and 
to C $760 ; his estate is worth only $600; how must it 
be divided ? 

Note. The question evidently involves the principles of 
fellowship, and may be wrought by it. 

Ana. A $234, B $138, and C $228. 

11. A and B venture equal stocks in trade, and clear 
$ 164 ; by agreement, A was to have 5 per cent, of the 

Erofits, because he managed the concerns ; B was to have 
ut 2 per cent ; what was each one's gain ? and how much 
did A receive for his trouble ? 

Am. A's gain was $117*142*, and B's $46,857+, and 
A received $70'2S6£ for his trouble. 

12. A cotton factory, valued at $12000, is divided into 
100 shares; if the profits amount to 16 per cent yearly, what 

will be the profit accruing to 1 share? to 2 shares? 

to 5 shares ? to 25 shares ? 

Am. to the lost. $450. 

13. In the above-mentioned factory, repairs are to be made 
which will coat $ 340 ; what will be the tax, on each share, 

necessary to raise the sum ? on 2 shares ? on 3 

■hues > — — on 10 shares ? Asa. to the latt, $ 34. 

14. If a town raise a tax of $ 1850, and the whole town 
be valued at $37000, what will that be on $1? What 
will be the tax of a man whose property is valued at $1780? 

Am. $ "05 on a dollar, mA $ 89 on $ 1780, 
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IT 99. In assessing taxes, it is necessary to have an in- 
ventory of the property, both real and personal, of the whole 
town, and also of the whole number of polls ; and, as the polls 
are rated at so muek each, we most first take out from the 
whole tax what the polls amount. to, and the remainder is to 
be assessed on the properly. We may then find the tax upon 
1 dollar, and make a table containing the taxes on 1, 2, 3, 
&c., to 10 dollars ; then on 20, 30, &.c, to 100 dollars ; and 
then on 100, 200, &c, to 1000 dollars- Then, knowing the 
inventory of any individual, it is easy to find the tax upon his 
property. 

15. A certain town, valued at $64630, raises a tax of 
$2259*90; there are 540 polls, which are taxed $'60 
each ; what is the tax en a dollar, and what will be A's tax, 
whose real estate is valued at $ 1340, his personal property 
at $ 874, and who pays for 2 polls ? 

640 X '60 = $324, amount of the poll taxes, and 

$2259'90 — $324 = 1935*90, to be assessed on property. 

$64530 : $1935'90 :: gl : '03; or, >f$$fyi= < 03,taxon 91. 

TABLE. 



Tax o 



.. 6 .. '15 
.. 6 .. '18 



Taxo 



10 


is '30 
. '60 
. '90 
. 1'20 
. 1'50 
. 1*80 
. 2'10 

. S'40 

. 2'70 



















Tax on 100 is 3' 
200.. 6' 
800 .. 9' 
400 .. 12' 
500.. 15' 



. 600.. 18' 
. 700 - SI' 
. 800 .. 24' 
. 900 .. 27' 
. 1000 .. 30' 

Now, to find A's tax, his real estate being $ 1340, I find, 
by the table, that 

Thetaxon - - - $1000 - - is - - $30' 

The tax on--- 300 9' 

The tax on-.-- 40 1*20 

Tax on his real estate $40*20 

In like manner I find the tax on his personal ) „ , 

property to be $ W22 

2 polls at *60 each, are 1*20 

$«7*M 
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18. What will B's tax amount to, whose inventory ig 874 
dollars «aJ, and 210 dollars personal property, and who pays 
for 3 pedis? ■<!>». $34'32. 

17. What will be the tax of a nion, paying for 1 poll, 

whose property is valued at $ 3482 ? at $ 768 ? 

at $940? - — at $4657/ An*, to the last, $140*31. 

18. Two men paid 10 dollars for the use of a pasture 1 
month; A kept in 24 cows, and B 10 cows; how much 
should each pay ? 

19. Two men hired a pasture for $ 10 ; A put in 8 cows 
3 months) and B put in 4 cows 4 months ; how much should 
each pay ? 

IT 100. The pasturage of 8 cows for 3 months is the 
same as of 24 cows for 1 month, and the pasturage of 4 cows 
for 4 months is the same as of 16 cows for 1 month. The 
■hares of A and B, therefore, are 24 to 16, as in the former 
question. Hence, when time is regarded in fellowship, — 
Multiply each one's Stock by the time he continues it in trade, 
and me the product far hit share. This is called Double Fel- 
lowxhip. Aits. A 6 dollars, and B 4 dollars. 

20. A and B enter into partnership; A puts in $100* 
ft months, and then puts in $ 60 more ; B puts in $ 200 4 
months, and then takes out $ 80 ; at the close of the /car, 
they find that they have gained $ 95 ; what is the profit of 
each ? * . ( $ 43*711, A's share, 

-*"*■ J $51*288, B's share. 

21. A, with a capital of $ 500, bsgan trade Jan. 1, 1826, 
' and, meeting with success, took in B as a partner, with a 

capital of $ 600, on the first of March following ; four 
months after, they admit C as a partner, who brought $ 80O> 
stock ; at the close of the year, they find the gain to be 
$ 700 { how mutt it be divided among the partners ! 

( $ 250, A's share. 
Ana. { $ 250, B's share. 

( $200, C's share. 

QUESTIONS. 

I. What is fellowship? 2. Whs* is the rale for epwat- 

gi> 3. When Am fe regarded in fellowship, what is it 

died ? 4. What is -the method of operating in double 

fellowship? 5. How are taxes assessed? 6. Mom i* 
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ALLIGATION. 

11 101. Alligation is the method of mixing two or more 
simples, of different qualities, so that the composition may be 
of a mean, or middle quality. 

When the quantities and prices of the simples are given, 
to find the mean price of the mixture, compounded of them, 
the process is called Alligation Medial. 

1. A farmer mixed together 4 bushels of wheat, worth 
150 cents per bushel, 3 bushels of rye, worth 70 cents per 
bushel, and 2 bushels of corn, worth 50 cents per bushel; 
what is a bushel of the mixture worth t 

It is plain, that the cost of the whole, divided by the num- 
ber of bushels, will give the price of one bushel. 

4 bushels, at 150 cents, cost 600 cents. 

3 at 70 210 

2 at 50 ....» 100 8iO = 101Jcts. Am, 

9 bushels cost 910 cents. 

2. A grocer mixed 5 lbs. of sugar, worth 10 cents per lb., 
8 lbs. worth 12 cents, 20 lbs. worth 14 cents ; what is a 
pound of the mixture worth ? Ans. 12{$. 

3. A goldsmith melted together 3 ounces of gold 20 
carats fine, and 5 ounces 22 carats fine ; what is the fine- 
ness of the mixture ? Am. 21£. 

4. A grocer puts 6 gallons of water into a cask containing 
40 gallons of rum, worth 42 cents per gallon; what is a gal- 
lon of the mixture worth P Ans. 36£§ cents. 

5. On a certain day the mercury was observed to stand in 
the thermometer as follows : 5 hours of the day, it stood at 
64 degrees; 4 hours, at 70 degrees; 2 hours, at 75 degrees, 
and 3 hours, at 73 degrees : what was the mean temperature 
for that day ? 

ft is plain this question does not differ, in the mode of its 
operation, from the former. Ans. 69 (\ degrees. 

IT 102. When the mean price or rate, and the prices or 
rates of the several simples are given, to find the proportions 
or quantities at each simple, the process is called Alligation 
Alternate: alligation alternate is, therefore, the reverse of 
alligation medial, and may be proved by it. 

»* , Google' 



1 1. A nun has oats worth 40 cents per bushel, wind he 
wishes to mix with com worth 60 cents per bushel, so that 
the mixture may be worth 42 cents per bushel ; What pro-' 
portions, or quantities of each, must he take r 

Had the price of the mixture required exceeded the price 
of the oats, by just at touch as it jell short of the price of 
the com, it is plain, he must have taken equal quantities of 
oats and corn ; had the price of the mixture exceeded the 
price of the oats by only J as much as it fell short of 
the price of the com, the compound would have required 2 
limes as much oats as corn ; and in all cases, the test the 
difference between the price of the mixture and that of one 
of the simples, the greater must be the quantity of that rim- 
pie, in proportion to the other ; that is. the quantities of the 
simples must be inversely as the differences of their prices 
from the price of the mixture ; therefore, if these differen- 
ces be mutually exchanged, they wilt, directly, express the 
relative quantities of each simple necessary to form the com- 
pound required. In the above example, the price of the 
Mixture is 42 cents, and the price of the oats is 40 cents ; 
consequently, the difference of their prices is 2 cents : the 
price of the com is 50 cents, which differs from the price 
of the mixture by 8 cents. Therefore, by exchanging these 
differences, we have 8 bushels of oats to 2 bushels of corn, 
for the proportion required. 

Ans. 8 bushels of oats to 2 bushels of corn, or in that 
proportion. 

The correctness of this result may now be ascertained by 
the last rule ; thus, the cost of 8 bushels of oats, at 40 cents, 
is 320 cents; and 2 bushels of com, at 50 cents, is 100 
cents; then, 320 + 100 =420, and 420, divided by the num- 
ber of bushels, (8 -J- 2,) = 10, gives 42 cents for the price of 
the mixture. 

2. A merchant has several kinds of tea ; some at 8 shil- 
lings, some at 9 shillings, some at 11 shillings, and some 
at 12 shillings per pound ; what proportions of each must 
he mix, that he may sell the compound at 10 shillings per 
pound ? 

Here we have 4 simples ; but it is plain, that what has- 
just been proved of two will apply to any number of pairs, 
if in each pair the price of one simple is greater, and that of 
the other less, than the price of the mixture requirsd. 
Hence we have this 

.. .Google 
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BULB. 

The mean rate and the several prices being reduced to 
the same denomination, — connect with a continued line each 
price thai is less than the mean rate with one or more that 
is greater, and each price greater than the mean rate 
with one or more that is *less. 

Write the difference between the mean rate, or price, and 
the price of each simple opposite the price with which it is 
connected; (thus the difference of the two prices in pbcIi 
pair will be mutually exchanged ;) then the sum of the differ- 
ences, standing against any price, will express the relative 
QDantitf to be taken of that price. 

By attentively considering the rule, the pupil will per- 
ceive, that there may be as many different ways of mixing 
the simples, and consequently as many different answers, as 
there are different ways of linking the several prices. 

We will now apply the rule to solve the last question : — 
OPERATIONS. 



.. 1—2) Or, r 8 r 



US*. 1—2) U2- 



-2+1 =3 j 



-1+3=8(7 

-a =a> 



Here we set down the prices of the simples, one directly 
under another, in order, from least to greatest, as this is 
most convenient, and write the mean rate, (10 s.) at the 
left hand. In the first way or linking, we find, that we 
may take in the proportion of 2 pounds of the teas at 8 
' and 12 s. to 1 pound at 9 and lis. In the second way, 
we find for the answer, 3 pounds at S and II s. to 1 pound 
at 9 and 12 s. 

3. What proportions of sugar, at 8 cents, 10 cents, and 
14 cents per pound, will compose a mixture worth 12 cent! 
per pound ? 

Ans. In the proportion of 2 lbs. at 8 and 10 cents to fl 
lbs. at 14 cents. 

Note. As these quantities only express the proportions of 
each kind, it is plain, that a compound of the same mean 
price will be formed by taking 3 times, 4 times, one halfj or 
any proportion, of each quantity. Hence, 

When the quantity of one simple is given, after findicg 
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the proportional quantities, by the above rule, we may say, 
At the proportional quantity : is to the GIVEN quantity: : 
to it each of the other proportional quantities : to the re- 
quired quantities of each. 

4. If a man wishes to mix 1 gallon of brandy worth 
16 s. with ram at 9 s. per gallon, so that the mixture 
may be worth 11 a. per gallon, how much rum must he 

Taking the differences as above, we find the proportions 
to be 2 of brandy to 5 of rum; consequently, 1 gallon of 
brandy will require 2£ gallons of rum. An*. 2| gallons. 

5. A grocer has sugars worth 7 cents, 9 cents, and 12 
cents per pound, which ha would mix so as to form a com- 
pound worth 10 cents per pound; what must be the pro- 
portions of each kind r 

Am. 2 lbs. of the first and second to 4 lbs. of the third kind. 

6. If he use 1 lb. of the first kind, how much must he take 

of the others? if 4lbs., what? if 6 lbs., what?— — 

if 10 lbs., what? if 20 lbs., what? 

Ans. to the last, 20 lbs. of the second, and 40 of the third. 

7. A merchant has spices at 16 d. 20 d. and 32 d. per 
pound ; he would mix 5 pounds of the first sort with the 
others, so as to form a compound worth 24 d. per pound ; 
bow much of each sort must he use? , 

Ans. 5 lbs. of the second, and 7J lbs. of the third. 

8. How many gallons of water, of no value, must be 
mixed with 60 gallons of rum, worth 80 cents per gallon, to 
reduce its value to 70 cents per gallon ? A>is. Sf gallons. 

9. A man would mix 4 bushels of wheat, at 41*80 
per bushel, rye at $1'16, corn at $'75, and barley 
at $'50, so as to sell the mixture at$ '84 per bushel; 
how much of each may he use ? 

10. A goldsmith would mix gold 17 carats fine with 
some 19, 21, and 24 carats fine, so that the compound may 
be 22 carats fine ; what proportions of each must he use ? 

Ans. 2 of the 3 first sorts to 9 of the last. 

11. If he use 1 oz. of the first kind, how much must 
he use of tile others f What would be the qupotity of the 
compound ? Ans. to last, 7£ ounces. 

12. If he would have the whole compound consist of IS 

oz., how much must he use of each kind? if of 30 

oz., how much of each kind ? if of 37^ oz., how much? 

Aim. to the last, 5 oz, of the 3 first, and 22£ oz^ of the last. 

!■::■ .. ,C00^|C 
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Hence, when the yuani^y of the compound is given, we 
may say, jis (Ae sum of the propoktionaj. ^aontfties, /o«md 
£y Ike above rule, u to (fte quantity required, so u eocA 
PROPORTIONAL quantity, found by the ink, to tht REQUIRED 
quantity of EACH. 

13. A man would mix 100 pounds of sugar, some at S 
cents, some at 10 cents, and some at 14 cents per pound, so 
that the compound may be worth 12 cents per pound; how 
much of each kind must he use? 

We find the proportions to be, 2, 2, and 6. Then, 2+2 
-i 6 = 10, and (2 : 20 lbs. at 8cts.l 

10 : 100 ::{2 : 20 lbs. at lOcts. V Aas. 
(6 : 60lbs. atUets. ) 

14. How many gallons of water, of no value, must be 
mixed with brandy at $ 1'2Q per gallon, so as to fill a ves- 
sel, of 75 galli.ua, which may be worth 92 cents per gallon ? 

Ana. 17j gallons of water to 57£ gallons of brandy. 

15. A grocer has currants at 4 d., 6 d., 9d. and 11 d. per 
lb. ; and he would Make a mixture of 240bls., so that the 
mixture may be sold at 8 d. per lb. ; how many pounds of 
each sort may he take ? 

Ana. 72, 24, 48, and 96 lbs., or 48, 48, 72, 72, &c. 

Note. This question may have five different answers. 
QUESTIONS. 

1. Wh?t is alligation? 2- medial? 8. the 

rule for operating ? 4. What is alligation alternate ? 5. 
When the price of the mixture, and the price of the several 
simples, are given, how do you find the proportional quanti- 
tien of each simple ? 6. When the quantity of one simple is 
givec, how do you find the others ? 7. When the quantity 
of the whole compound is given, bow do you find the quan- 
tity of each simple ? 



IT 103. Duodecimals lire fractions of a foot The word 
is derived from the Latin word duoderim, which signifies 
twelve. A foot, instead of being divided d ec ima l ly into ten 
equal parts, is divided duodecwpUy into Iweke equal parts, 
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called inchet, or prima, marked thus, ('). Again, each of 
these parts is conceived to be divided into twelve other equal 
parts, called second*, ("). Id like manner, each second is 
conceived to be divided into twelve equal parts, called tfardt, 
('") ; each third iclo twelve equal parts, called fourth*, 
("") ; and so on to any extent. 

In this way of dividing a foot, it is obvious, that 
1' inch, or prime, is ------ ^g of a foot 

1" second is ^ of ■&, - - - = yf-i of a foot. 
1'" third is A of ^ of A. - - = rfa of a foot 
1"" fourth is -tV °f rV °f tV °f A> = Tirtsr of a foot 
i"'» fifth isAof-rVofTVofAofA. = jTBV«ofafoot,&c. 

Duodecimals are added and subtracted in the same man- 
ner as compound numbers, 12 of a lest denomination making 
1 of a yrealrr, as in the following .-'" 

TABUS. 

12"" fourths make 1'" third, 
12"' thirds - - - I" second, 
12" seconds - - 1' inch or prime, 
12' inches, or primes, 1 foot 

Note. Tbe marks, ', ", '", "", &c, which distinguish the 
different parts, are called the indices of tbe parts or denomi- 
nations. 



MULTIPLICATION OF DUODECIMALS. 



1. How many square feet in aboard 16 feet 7 inches 1™*, 
and 1 foot 3 inches wide ? 

Note. Length X breadth = superfine! contents, (IT 26.) 
OPERATION. 7 inches, or primes, = ^ of a 

Length. 16 T fo0t ' 0nd 8 incbes = T> of a foot ! 

nJUl I 3' '-onsequently, the product of 7' x 

" rtaa " l > l _ Z 3' = ^ of a foot, that is, 21" 

4 1' 9" = 1' and 9" ; wherefore, we set 

16 7' down the 9", and reserve the 1' 

j ZL — T. — TT. *" °* carried forward to its proper 

Aw. 20 8' 9" p iace . To multiply le feet by 3' 



f 103. MtTLTIPLICATIOK OF DUODECIMALS. SOS 

is to take -& °f V ~ H> tnat is, 48' ; and the 1' which we 
reserved makes 49', = 4 feet 1' ; we therefore set down 
the 1', and cany forward the 4 feet to its proper place. 
Then, multiplying the multiplicand by the 1 foot m the mul- 
tiplier, and adding the two products together, we obtain the 
Answer, 20 feet, 8', and 9". 

The only difficulty that can arise in the multiplication of 
duodecimals is, in finding of what denomination is the pro- 
duct of any two denominations. This may be ascertained as 
above, and in all cases it will be found to hold true, that the 
product of any tteo denominations will always be of the denomi- 
nation denoted by the sum of their iMtiCES. Thus, in the 
above example, the sum of the indices of T X 3' is " ; con- 
sequently, the product is 21" ; and thus primes multiplied 
by primes will produce teconds ; primes multiplied by seconds 
produce thirds ; fourths multiplied by fifths produce ninths, &c. 

It is generally most convenient, in practice, to multiply the 
multiplicand first by the feet of the multiplier, then by the 
tn dies, &c, thus i— c 

ft- 16 ft X 1 ft. = 16 ft-, and 7' X 

" 7" 1 ft. = V. Then, 16 ft. X 3' = 48' 

1 3' == 4 ft, and T X 3' zz 21" = 1' 9". 

lfi mi The two products, added together, givn 

A \, „„ for the Answer, 20 ft 8' 9", as before. 



2. How many solid feet in a block 15 ft 8' long, 1 ft 5' 
wide, and 1 ft 4' thick ? 

OPERATION. ■ 
A 
Length, 15 8' The length multiplied by die 

Brpadth, IS' " breadth, and that product by the 

— — — thickness, gives the solid* eoif 
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From these examples we derive the following SfflLt :—- 
Write dawn the denominations as eempound Bnmbert 1 , and 
In multiplying lemember, that the product ot any two de- 
nominations will always be of that denomination denoted by 
the inn of their indices. 

EXAMPLES FOR PRACTICE, 

3. How many square feet in a stock of IS boards, 12 ft 
8' in length, and 13' wide ? Asm. 205 ft W. 

4. What is the product of 371 ft. 2' B" multiplied by 
181 ft 1' 9" i Ant. 67242 ft. IV 1" 4'" 6"". 

Note. Painting, plastering, paving, and some other kinds 
of work, are done by the square yard. If the contents- in 
square feet be divided by 9, the quotient, it is evident, will 
be square yards. 

5. A man painted die walls of a room 8 ft. & in height,' 
and 72 ft. 4' in compass ; (that is, the measure of all its 
sides;) how many square yards did he paint ? 

Asa. 65 yds. 6 ft 8* 8". 

6. There is % room plastered, the compass of which is 
47 ft 3', and the height 7 ft. 6' ; what are the contents -r 

Am. 39 yds. 3 ft. 4' 6". 

7. Bow many cord feet of wood in a load 8 feet long-, 4 
feet wide, and 3 feet 6 inches high ? 

Note. It will be recollected, that 16 solid feet make a 
cord foot. Am. 7 cord feet 

8. In a pile of wood 176 ft in length, 3 ft 9' wide, and 
4 ft 3' high, how many cords ? 

Ans. 21 cords, and "1-fe cord feet over. 

9. How many feet of cord wood in a load 7 feet long, 3 
feet wide, and 8 feet 4 inches high ? and what will it come 
to at $ '40 per cord foot ? 

Ans. 4J cord feet, and it will come to $ 1'75. 

10. How much wood in a load 10 ft in length, 3 ft. 9' in 
width, and 4 ft 8' in height? and what will it cost at $ 1'92 
per cord ? 

Ans. 1 cord and 2f| cord feet, and it will come "to 
$ 2'62f 



IT 104. Remark. By some surveyors of wood, dimen- 
sions are taken in feet and decimali of a. foot. For this pur- 
pose, make a role or scale 4 feet long, and divide it into feet, 
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for 1 foot, let each of these parts be divided into 10 other 
equal parts. The former division will be lOths, and the lat- 
ter 1 00th s of a foot Such a rule will be found very con- 
venient for surveyors of wood and of lumber, for painters, 
joiners, &c. ; for the dimensions taken by it being in feet and 
decimals of a foot, the casts will be no othe r than so many 
operations in decimal fractions. 

11. How many square feet in a hearth stone, which, by a 
rule, as above described, measures 4'5 feet in length, and 
2'6 feet xx width ? and what will be its cost, at 75 cents per 
square foot? Asia. 11 '7 feet; and it will cost $8'775. 

12. How many cords in a load of wood 7'5 feet in length, 
3'6 feet in width, and 4*8 feet in height? Arm. 1 cord, 1 ^ ft. 

13. How many cord feet in a load of wood 10 feet long, 
S'4 feet wide, and 3'5 feet high ? Ann. 7^. 

QUESTIONS. 
1. What are duodecimals? 2. From what is the word 
derived? 3. Into how many parts is a foot usually divided, 
and what are the parts called? 4. What are the other de- 
nominations ? 5. What is understood by the indices of the 
denominations? 6. In what are duodecimals chiefly used? 
7. How are the contents of a surface bounded by straight lines 
found? 8. How are the contents of aso(id found? 8. How 
is it known of what denomination is the product of any two 
denominations t 10. How may a scale or rule be formed 
for taking dimensions in feet and decimal parts of a foot ? 



INVOZUTION. 

If 100. Involution, or the raising of powers, is the mul- 
tiplying any given number into itself continually a certain 
number of times. The products thus produced are called 
the powers of tlie given number. The number itself is called 
the first power, or root. If the firtl power be multiplied by 
itself, the product is called the second power or souare ; if 
the square be multiplied by the first power, the product is 
called the third power, or cubt, &c ; thus, 

5 is tie root, or 1st power, of 6, 
5x5= 25 is the 2d power, or square, of ft, —.5" 
8X5X5=125 is the 3d power, or cube, of 5, =5*. I 

*X6X6X5:=625 is the4th power, orbiquadrate,Qf5, =5* 
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The number denoting the power is called the index, or 
exponent ; thus, 5* denotes lhat 5 is raised or involved to 
the 4 ih power. 

1 . What is the square, or 2d power, of 7 ? Ana. 49. 

2. What is the square of 30 ? Ant. 900. 

3. What is the square of 4000 ? Ana. 16000000. 

4. What is the cube, or 3d power, of 4 ? Ana. 64. 

5. What is the cube of 800 ? Am. 512000000. 
. What is the 4th power of 60 ? Ans. 12960000. 



7. What is the square c 
of4? 

8. What is the cube of 1 ? 
of 4? 

9. What is the square of J ? 

10. What is the cube of $? 



— of 2? 
Ana. 1, 4, 9, and 16. 

of 2? of 3? 

Ana. 1, 8, 27, and 64. 

off? of 4? 

Am. t, if, and ff. 

of i ? of J? 

Aw.A>T%>*r,d|tt- 

il. What is the square of £ t the 5th power of £? 

Ana. J, and ^. 

12. What is the square of 1'5 ? the cube ? 

J«s. 2'25, and 3'375. 

13. What is the 6th power of 1*2 ? iliw. 2'9S5984. 

14. Involve 2 J to the 4th power. 

JVole. A mixed number, like the above, may be reduced 
to an improper fraction before invoking: thus, 2£ = f ; or 
it may be reduced to a decimal ; thus, 2£ — 2'25. 

Ans. *,*& = 25#J. 

15. What is the square of A\ P Ana. J£p — 23|g. 

16. What is the value of 7», that is, the 4th power of 7 ? 

Ans. 2401. 

17. How much is 9 3 ? 6* ? 10*? 

Ana. 729, 7776, 10000 

18. How much is 2* ? 3* ? 4* > 8»? 

6* ? 10* ? Jns. to fosf, 100000000. 

The powers of the nine digits, from the first power to the 
fifth, may be seen in the following 

TABLE. 
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EVOLUTION. 

IT 100. Evolution, or the extracting of roots, is the me- 
thod of finding the root of any power or number. 

The root, as we have seen, is that number, which, by a 
continual multiplication into itself, produces the given power. 
The square root is a number which, being squared, will pro- 
duce the given number; and the cube, or third root, is a num- 
ber which, being cubed or involved to the 3d power, will 
produce the given number: thus, the square root of 144 is 
12, because 12 a = 144; and the cube root of 343 is 7, be- 
cause 7 3 , that is, 7 X 7 X 7, = 343 ; and so of other nam- ' 

Although there is no. number which will not produce a 
perfect power by involution, yet there are many numbers of 
which precise roots can never be obtained. But, by the 
help of decimals, we can approximate, or approach, towards 
the root to any assigned degree of exactness. Numbers, 
whose precise roots cannot be obtained, are called surd 
numbers, and those, whose roots can be exactly obtained, arc 
called rational numbers. 

The square root is indicated by this character */ placed 
before the number ; the other roots by the same character, 
with the index of the root placed over it. Thus, the square 
root of 16 is expressed */16 ; and the cub e root of 27 is 
expressed ^27; and the 5th root of 7776,^7776! 

When the power is expressed by several numbers, with 
the sign + or — between them, a line, or vinculum, is drawn 
from the top of the sign over all the parts of it; thus, the 
square root of 21 — 5 is */ 21 — 6, &c. 



EXTRACTION Or THE SQUARE 
ROOT. 

IT 107. To extract the square root of any number is to 
find a number, which, being multiplied into itself, shall pro- 
duce the given number. 

1. Supposing a man has 626 yards of carpeting, a yard 
wide, what is the length of one aide of a square room, the 
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floor of which the carpeting will cover ? thst is, what is one" 
aide of a square, which contains 626 square yards ? 

We have seen, (V SS r > that the contents of a square sur- 
face is found by multiplying the length of one side into it- 
serf, that is, by raising it to the second power ; and hence, 
having the content* (025) given, we must extract its stattre 
roof to find one tide of the room. 

This we mutt do by a sort of trial; and, 
1st We wilt endeavonr to ascertain how many figures 
Cere -wilt he in the root This we can easily do, by porni-* 
iag off the -number, from units, into periods cf two figures 
each; for the square of any root always contains jvst fines as 
many, or one figure less than twice as many figures) as an 
in the root; of which -troth- the pupil may easily satisfy him- 
self by-trial. Pointing off the number, we find, that the 
'- root will consist of taw figures, 
a ten and a unit 

2d. We will now seek for 
the first figure, that is, for 
the lens of the root, and it is 
plain, that we must extract it 
from the left hand period 0, 
(hundreds.) The- greatest 
square in 6 (hundreds) we 
find, by trial, to be 4, (hun- 
dreds,) the root of which is 2, 
(lens, = 26;) therefore, we 
- set 2 (tens) in the root The 
root, it win be recollected, is 
on* nine of a square. Let us, 
then, form a square, (A, Fig. 
I.) each side of which shall be 
supposed 2 tens, — 20 yards, 
expressed by the root new 
obtained. 
■ The contents of thai square are 20 X 20 — 400 yards, new 
disposed of, and which, consequently, are to be deducted from 
the whole number of yards, (625,) leaving 225 yards. This 
deduction- is most readily performed by subtracting the square 
number 4, (hundreds,) or the square cf 2, (the figure in die 
root already found,) from the period 6, (hundreds,) and bring- 
ing down the next period, by the side of the remainder, 
making 226, as before. 

....Google 
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' 3d. The square A is now to be enlarged by the addition 
of the 225 remaining yards ; and, in order that the figure 
may retain its square form, it is evident, the addition must 
be made on two sides. Now, if the 22i> yards be divided by 
the length of the two sides, (20 + 20 = 40,) the quotient 
will be the breadth of this new addition of 225 yards to the 
sides c d and 6 c of the square A. 

But our root already found, = 2 tens, is the length of one 
side of the figure A ; we therefore take doable this root, — 4 
tens, for a divisor. 



OPERATION— CONTINUED. 
625(25 



The divisor, 4, (tens,) 
is in reality 40, and we 
are to seek how many 
times 40 is contained in 
225, or, which is the 
same thing, we may 
seek how many times 
4 (tens) is contained is 
22, (tens,) rejecting the 
right hand figure of the 
dividend, because we 
have rejected the cipher 
in the divisor. We find 
our quotient, that is, the 
breadth of the addition, 
to be 5 yards; but, if 
we look at Fig. II., we 
shall perceive that this 
addition of 5 yards to the 
twa sides does not com- 
plete the square; for 
there is still wanting, in 
"'"• ■'>"- the corner D, a small 

square, each side of 
which is equal to this last quotient, 5 ; we must, therefore, 
add this quotient, 5, to the divisor, 40, that is, place it at the 
right hand of the 4, (tens,) making it 45 ; and then the whole 
divisor, 45, multiplied by the quotient, 5, will give the con- 
tents of the whole addition around the sides of the figure A, 
which, in this case, being 225 yards, the same as our divi- 
deud, we have no remainder, and the work is done. Con- 
sequently, Fig. II. represents the floor of a square room, 23 
S" 
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The proof may be seen by adding together the several 
paste of the figure, thus : — 
The square A contains 400 yards. 

The figure B . — ; 100 Or we inay prove it 

........ C 100 ......... by involution, thus : — 

...... ........ D „.....;.... 25 25 X 2/i — 625, as be- 

Pti»f^25.„ fore - 

From (Ms example and illustration Ire derive the jhllowmg 
general 

BVUB 

F0i THE EXTRACTION OS THE SQCARK SOOT. 

I. Point off the given uumber into periods of two figures 
each, by putting a dot over the units, another over the hun- 
dreds, and so on. These dots show the number of figures 
of which the root will consist. 

II. Find the greatest square number in the left hand pe- 
riod, and write its root ss a quotient in division. Subtract 
the square number from the left hand period, and to the re- 
mainder bring down the next period for a dividend. 

III. Double the root already found for a divisor; seek how 
many times the divisor is contained in the dividend, except- 
ing the right hand figure, and place the result in the root, 
and aiso at the right hand of the divisor; multiply the di- 
visor, thus augmented, by the last figure of the root, and 
subtract the product from the dividend ; to the remainder 
bring down the next period for a new dividend. 

IV. Double the root already found for a new divisor, and 
continue the operation as before, until all ttie periods are 
brought down. s 

Note 1. If we double the right hand figure of the lasl 
divisor, we shall have the double of the root 

Note 2. As the value, of figures, whether integers or 
decimal*, is determined by their distance from the place 
of units, so we must always begin at unit's place to point off 
the given number, and, if it be a mixed number, we must 
point it off both ways from units, and if there be a deficiency 
*** J*V period of decimals, it may be supplied by a cipher. 
ICH plain, the roof must nlwoyi consist of so many integers 
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1 * d at lnn a s m there are periods belonging to each h> rl 
given number. 

EXAMPLES FOK PRACTICE. 
*V What if the Knave root of 10343666 I 
OPERATMM. 

10342666 ( S216, Am, 
9 

62)~134 
124 

641 ) 1026 
641 

6426 ) 38656 

38556 

3. What is the Square root of 43264 f 
OPERATION. 

43264 ( 208, Ant: 



4. What it the square root of 998001 ? Aim W4 

5. What is the square root of 234'09? An*. 15'3; 

6. What is the square root of 964'5192360241 ? 

Ana. 31*06671. 

7. What is the square root of '001296 ? Am. *036; 
B: What is the square root of '2916 ? Am. '54: 

9. What is the square root of 36372961 ? Ait*. 6031. 

10. What is the square root of 164? Am. 12'8-j-r 

if 108. In this last example, as there was a remainder; 
after bringing down all the figures, we continued the opera- 
tion to decimals, by annexing two ciphers for a new period* 
and thus we may continue the operation to any assigned de- 
gree of exactness; but the ■pupil will readily perceive, that 
he can never, in this manner, obtain the precise root; for the 
last figure in each dividend will always be a cipher, and tba 
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hit figure in each divisor is the game as the last t/mi&a 
figure; but no one of the nine digits, multiplied into itself 
produces k number ending with ■ cipher; therefore, what- 
ever be the quotient figure, there will still be a remainder. 

11. What is the square root of 3? Art*. 1'73-f-. 

12. Whatis the square rootof 10? Am. 3'16-j-. 

13. What is the square root of 1 84'2 ? Am. 13'67 +. 

14. What is the square root of %i 

Note. We have seen, (1T 105, ex. 9,) that fractions are 
squared by squaring both the numerator and the denomina- 
tor. Hence it follows, that the square root of a fraction m 
found by extracting the root of the numerator and of the de- 
nominator. The root of 4 is 2, and the root of 9 is 3. 

An j. £, 

15. What is the square root of fc ? Am. -g. 

16. What is the square root of -^rV? Am. fa 

17. What is the square root of -fW ? Am. ^af 

18. What is the square root of 20£ ? Am. 4£. 
When the numerator and denominator are not exact 

squares, the fraction may be reduced to a decimal, and the 
approximate root found, as directed above. 

19. What is the square root of £ - - '75 ? A«. '866 -f . 

20. What is the square root of ££ ? Arts. '912 -j-. 



SUPPUaOENT TO THE SQUARE BOOT. 

QUESTIONS. 

1. What is involution? 2. What is understood by a 

power ? 3. the first, the second, the third, the fourth 

power? 4. What is the index, or exponent? 5, How do 
you involve a number to ariy required power ? 6. What is 
evolution ? 7. What is a root ? 8. Can the precise root of all 

numbers be found ? 9. What is a surd number ? 10. a 

rational ? 11. What is it to extract the square root of any 
number ? 12. Why is the given sum pointed iuto periods of 
two figures each? 13. Why do we double the root for a 
divisor? 14. Why do we, in dividing, reject the right hand 
figure of the dividend ? 15. Why do we place the quotient 
figure to the right hand of the divisor? 16. How may we 
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psw*tbarwofk? 17. Why do w*poi«eff iniied-numberi 
both ways from units ? 18. When, there U a remainder, 
how may we continue the operation? 19. Why eur we 
never obtain the precise root of surd number* ? 39. How 
do we extract the square root of vulgar fractions? 



EXERCISES. 

1. A general has 4096 men ; how many moat he place in 
tank and file to form them into a square ? Aim. fi4. 

2. If a square field contains 2025 square rods, how many 
rods does it measure on each side? Am. 46 rods. 

3. How many trees in each row of a square orchard con- 
taining 5625 trees ? Ana. 73, 

4. There is a circle, whose area, or superficial contents, 
is 8184- feet ; what will be the length of the side of a square 
of equal area? \/5IS4 = 72 feet, Am. 

5. A has two fields^ one containing 40 acres, and the other 
containing 60 acres, for which B offers him a square field 
containing the same number of acres as both of these; how 
many rods, must each side of this field measure ? 

Am. 120 rods, 

6. If a eertaii! square field measure 20 rods on each aide, 
how much will the side of a s quare field m easure, contain- 
ing 4 times as much ? is/20 X 20 X 4 =40 rods, A%n. 

7. If the side of a square be 5 feet, what will be the side 

of one 4 times as large t 9 times as large? ■ 16 

times as large ?- 25 limes as forge ? 36 times as 

large? Answer*, 10 ft; 15 ft;- 20 ft; 25ft; and 30 ft 

8. It is required to lay out 288 rods of land in the form of 
a parallelogram, which shall be twice aa many rods in length 
as it is in width. 

Abie. If the field be divided in the middle, it will form 
two equal squares. 

Am. 24 rods long, and 12 rods wide. 

9. I would set out, at equal distances, 764 apple trees, so 
that my orchard may be 4 times as long as it Is bread ; how 
many rows of trees must I have, and how many trees in 
each row? Am. 14 rows, and 56 tacea in each tow. 

, .10. There is aa oblong piece of land, containing ISA square 
rods, of which the width is J as much as tfceleagth; re- 
quuiiks .dimensions. Am. 1C by 13. 
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11. There « a circle, whose diameter is 4 inches ; what i* 
the diameter of a circle 9 times as large ? 

Note. The areas or contents of circles are in proportion 
to the tquare* of their diameter*, or of their cirevmferenee*. 
Therefore, to find the diameter required, square the wen 
diameter, multiply the square by the given ratio, and the 
square root of the product will be the diam eter required. 

\f4 X 4 X 9 = 12 inches, Ans. 

12. There are two circular ponds in a gentleman's pleasure 
ground ; the diameter of the less is 100 feet, and the greater 
is 3 times as large ; what is its diameter > Ant. 1 73*2+ feet 

13. If the diameter of a circle be 12 inches, what is the 
diameter of one £ as large ? An*. 6 inches. 

If 109. 14. A carpenter has a large wooden square ; one 
part of it is 4 feet long, and the other part 3 feet long ; what 
is the length of a pole, which will just reach from one end to 

Note. A figure of 3 
Bides is tilled a triangle, 
and, if one of the corners 
be a square corner, or right 
angle, like the angle at B 
in the annexed figure, it is 
called a right-angled trian- 
gle, of which the square 
o u,,,,. B of the longest side, A C, 

(called the hypotenuse,) 
is equal to the nm of the squares of the other two sides, A Hi 
and B C. 

4 a s= 16, and 3» ~ 9 ; then, */9 + 16 = 5 feet, Ans, 
16. If, from the comer of a square room, 6 feet be mea- 
sured off one way, and 8 feet the other way, along the sides 
of the room, what will be the length of a pole reaching from 
point to point ? Asa. 10 feet. 

16. A wall is 32 feet high, and a ditch before it is 24 feet 
wide; what is the length of a ladder that will reach from the 
top of the wall to the opposite side of the ditch ? 

Ant. 40 feet 
IT. If the ladder be 40 feet, and the wall 32 feet, what it 
die width of the ditch? Am. 24 feet. 

18. The ladder and ditch given, required the wall. 

Am. 32 feet 
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19. The distance between the lower ends of two equal 
rafters is 32 feet, and the height of the ridge, above the beam 
on which they stand, is 13 feet; required the length of each 
rafter. Am. 20 feet 

20. There is a building 30 feet in length and 22 feet in 
width, and the eaves project beyond the wall 1 foot on every 
side ; the roof terminates in a point at the centre of the 
building, and is there supported by a post, the top of which 
is 10 feet above the beams on which the rafters rest ; what 
is the distance from the foot of the post to the corners of the 
eaves ? and what is the length of a rafter reaching to the 

middle of one ride? a rafter reaching to the middle of 

One end ? and a rafter reaching to the corners of the eaves t 

Answer*, in order, 20 ft. ; 15'62 + ft. ; 18'86 -j- ft ; and 
22*36 -J- ft. 

21. There is a field 800 rods long and 600 rods wide ; 
what is the distance between two opposite corners ? 

Ans. 1000 rods. 

22. There is a square field containing 90 acres ; how 
many rods in length is each side of the field ? and how many 
rods apart are the opposite corners? 

Answers, 120 rods; and 169'7 -f- rods. 

23. There is a square field containing 10 acres ; what dis- 
tance is the centre from each corner ? Ans. 28 ( 28 -f ■ rods, 



EXTRACTION OF THE CUBE 
ROOT. 

TT 110. A solid body, having six equal sides, and each of 
the sides an exact square, is a cube, and the measure in 
length of one of its sides is the roof of that cube ; for the 
length, breadth and thickness of such a body are alt alike ; con- 
sequently, the length of one side, raised to the 3d power, 
gives th« solid entente. (See IT 36.) 

Hence it follows, that extracting tne cube root of any num- 
ber of feet is finding the length of one side of a cubic bo- 
dy, of which the whole contents will he equal to the given 
numbfer of feet. 

1. What are the solid contents of a cubic block, of which 
•ach side measures 2 feet ? Ans. 2 s = 2X2X2 = 8 feet 

8. How many solid feet in a cubic.block, measuring 6 feet 
on each sider An*. 5 s = 125 feet 
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8. How Buy feet ta length fa earintfa of a-cu bJcMock, 
containing 125 solid feet f 4">. JJ/126 ■= H feet. 

jVofe. The root may be found by trial. 

4. What is the side of a cubic block, containing 64 solid 

feet f 27 solid feet > 216 solid feet ? 512 solid 

feet ? Answers, 4ft.; 3 ft. j 6 ft ; and 8 ft 

5. Supposing a man has 13834 feet of timber, in separate 
blocks of 1 cubic foot each ; he wishes to pile them up in 
a cubic pile ; what will be the length of each side of such 
a pile ? 

It is evident, the answer is found by extracting the cube 
root of 13824 ; but this number is so large, that we cannot 
eo easily find the root by trial as in the former examples ; — 
We will endeavour, however, to do it by a sort of trial; and, 
1st. We will try to ascertain the number of figures, of 
which the root will consist This we may do by pointing 
the number off into periods of three figures each (lTl07,ei. 1.) 
Pointing off, we see, the 
OPERATION. root will consist of two figures, 

13824(2 a ten an< * a ""''' Let us, then, 

8 seek for the first figure, or 

-gST. tens of the root, which must 

be extracted from the left 
_ . hand period, 13, (thousands.) 

FIG. 1. T/he greatest cube in 13 

(thousands) we find by trial, 
or by the table of powers, to be 
8, (thousands,) the root of 
) which is 2, (tens ;) therefore, 
we place 2 (tens) in the root. 
a The root, it will be recollect- 

ed, is one side of a cube. Let 
us, then, form a cube, (Fig. ].) 
' each side of which shall be 

io supposed 20 feet, expressed 

400" by the root now obtained. 

m The contents of this cube are 

80M/«i, coate*,. 20x20X20 = 8000 solid feet, 

which are now disposed of, and which, consequently, are to 
be deducted from the whole number of feet, 13824. 8000 
taken from 13824 leave 5824 feet. This deduction is moat 
readily performed by subtracting the cubic number, 8, ox 
tba cube of 2, (the figure of the root already found,) from 
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the period 13, (thousands,) and bringing down the next pe- 
riod by tbe ude of the remainder, making 6824, at before. 
2d. The cubic pile A D is now to be enlarged by the ad- 
dition of 6824 solid feet, and, jn order to preserve the cubic 
form of tbe pile, the addition must be made on one half of 
its sides, that in, on 3 sides, a, b, and c. Now, if the 8824 
solid feet be divided by the square contents of these 3 equal 
sides, that is, by 3 times, (20 X 20 == 400) — 1200, the quo- 
tient will be the thickness of the addition made to each of 
the sides a, b,c. But the root, 2, (tecs,) already found, is 
the length of one of these sides ; we therefore square the 
root, 2, (tens,) = 20 X 20 = 400, for the square content* of one 
tide, and multiply the product by 3, the number of sides, 
400 X 3 a= 1200 ; or, which is the same in effect, and more 
convenient in practice, we may square the 2, (tens,) and mul- 
tiply the product by 300, thus, 2 X 2 = 4, and 4 X 300 = (200, 
for the divisor, as before. 

The divisor, 1200, is con- 

OPEBATTON— CONTINUED, taioed in the dividend 4 times; 

consequently, 4 feet is the 

13824(24 Root, thicknessof the addition made 

8 to each of the three sides, a, 

Divisor, 1200)5824 Dividend, b, c, and 4 X 1200 — 4800, is 

4900 the solid feet contained in 

qqq these additions; but, if we 

6 4 look at Fig. II., we shall per- 

ceive, that this addition to the 

5 „ 3 sides does not complete the 

0000 cube; forthere are deficiencies 

in the 3 corners n, n, n. Now ; 

_ .- the length of each «f these 

* ,a " "" deficiencies is the same as the 

so length of each tide, that is, 2 

(tens) = 20, and their width 

and thickness are each equal to 

tbe last quotient figure, (4); 

their contents, therefore, or 

the number of feet required to 

Jill these deficiencies, will be 

found by multiplying the square 

of the last quotient figure, (4>) 

= 16, by the length of ail the 

deficiencies, that is, by 3 timet 
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the length of tack side, which U expressed by the- former 
quolieat figure, 2, (tens.) 3 limes 2 (tens) are 6 (lens) =t 
60; or, what is the same in effect, and more convenient in 
practice, we may multiply the quotient figure, 2, (tens,) by 
30, thus, 2 X 30 — 60, as before ; then, 60 X 16 = 960, con- 
tent* of the thric deficiencies n, n, n. 

Looking at Fig. III., we 

Fig. III. perceive there is still a de- 

sn + 4 ficiency in the corner where 

(he last blocks meet This 

deficiency is a cube, each 

4 side of which is equal to the 

last quotient figure, 4. The 

jg cube of 4, therefore, (4X4 

X 4 = 64,) will be the solid 

* contents of this corner, which 

in Fig. IV. is seen filled. 

Now, the sum of these sev- 
eral additions, viz. 4800 -f- 
960 -f 64 = 5824, will make 
the subtrahend, which, sub- 
p> .,, tracted from the dividend, 

'" leaves no remainder, and the 

work is done. 

Fig. IV. shows the pile 
which 13824 solid blocks ol 
one foot each would make, 
when laid together, and the 
root, 24, shows the length of 
one side of the pile. The 
correctness of the work may 
be ascertained by cubing the 
side now found, 24 s , thus, 24 
X 24 X 24 = 13S24, the 
given sumber; q* it may be proved by adding together 
the contest* of «a the several parts, thus, 

8000 sp contents of Fig. I. 

480ft = addition to the Hides a, b, and c, Fig. L 
960 =i addition to fill the deficiencies n, ft. n, Fig. UV 

„ H sh addition to fill the corner e, e, e, Fig. IV, 

*3SW = contents of the whole pile, Fig;. IV- 24 feat «■ 
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From the foregoing example and illustration tee derive the 
following 

KUZ.K 
por eitractiho tat cube boot. 

I. Separate the given number into periods of three figures 
each, by putting & point over the unit figure, and every third 
figure beyond the place of units. 

II. Find the greatest cube in the left hand period, and pu* 
its root in the quotient 

III. Subtract the cube thus found from the said period, 
and to the remainder bring down the next period, and call 
this the dividend. 

IV. Multiply the square of the quotient by 300, calling ft 
the divisor. 

V. Seek how many times the divisor may be had in the 
dividend, and place the result in the root; then multiply 
the divisor by this quotient figure, and write the product 
under the diridend. 

VI. Multiply the square of this quotient figure by the 
former figure or figures of the root, and this product by 30, 
and place the product under the last; under all write the 
cube of this quotient figure, and call their amount the tab- 



VII. Subtract the subtrahend from the dividend, and to the 
remainder bring down the neit period for a new dividend, 
with which proceed as before ; and so on, till the whole is 
finished. 

Note 1. If it happens that the divisor is not contained in 
the dividend, a cipher must be put in the root, and the 
nest period brought down for a dividend. 

Note 2. The same rule must be observed for continuing 
the operation, and pointing off for decimals, as in the square 
root. 

Note 8. The pupil will perceive that the number which 
we call the divisor, when multiplied by the last quotient 
figure, does not produce so large a number as the real sub- 
trahend; hence, the figure in the root must frequently be 
■nailer than the quotient figure. 

.. .Google 



I SUPFLKMENT TO TBS CUB* BOOT. 

EXAMPLES FOR PRACTICE, 

. What is the cube root of 1860867? 
OPERATION. 

1860867(123 Am. 



] » X 300 = 300 ) 860 firit DwidauL 

600 

2* X 1 X 30 3= 120 

2* = 6 

728 first Subtrahend. 
12 a X 300 = 43200 ) 132867 tecond Dividend 
129600 
8' X 12 X 30 - . 324V 

3»= 27 

132867 second Subtrahend. 
000000 

7. What is the cube root of 373248 ? An*. 72. 

8. What is the cube root of 2 1 024576 ? Am. 276. 

9. Whit is the cube root of 84'604513 ? Am. 4 '39. 

10. What is the cube root of '000343 ? Am. ( 07. 

11. What is the cube root of 2? Ant. 1'2C +. 

12. What is the cube root of & f Am. |. 
Note, See H 105, ex. 10, and IT 108, ex. 14. 

13. What is the cube root of J&§ ? At*. f 

14. What is the cube root of &&? Am. & 

15. What is the cube root of ^ ? Am. '125 +. 

16. What is the cube root of ^? Am. #. 



SOTPIEMENT TO THE OUBB HOOT. 
QUESTIONS. 

1. What is a cube ? 2. What is understood by the 
cube root ? 3. What is it to extract the cube root ? 
4. Why is the square of the quotient multiplied by 300 
for a divisor P 5. Why, in finding the subtrahend, do 
we multiply the square of the last quotient figure by 30 
times the former figure of the root ? 6. Why do we 
cube the quotient figure ? 7. How do we prove the 
operation ? 
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EXERCISES. 

1. What is the side of a cubical mound, equal to one 288 
feet long, 216 fee! brood, and 48 feet high ? Ana. 144 feet 

2. There is a cubic box, one side of which is 2 feet ; how 
many solid feet does it contain ? Ana. 8 feet. 

3. How many cubic feet in one 8 times as large ? and 
what would be the length of one side ? 

An*. 64 solid feet, and one sidy is 4 feet. 

4. There is a cubical box, one side of which is 5 feet; 
what would be the side of one containing 27 times as much ? 
— — 64 times as much ? 125 times as much I 

Am. 15, 20, and 25 feet. 

5. There is a cubical box, measuring i foot on each 

aide ; what is the side of a bos S times as large ? 27 

times ? 64 times f Arts. 2, 3, and 4 feet 

If 1U, Hence we see, that the sides of cubes are as the 
eu6e rood of their solid contents, and, consequently, their con- 
tents are as the cubes of their sides. The same proportion is 
true of the similar sides, or of the diameters of all solid figures 
of similar forms. 

6. If a ball, weighing 4 pounds, be 3 inches in diameter, 
what will be the diameter of a ball of the same metal, weigh- 
ing 32 pounds? 4 : 32 : : 3* : 6 s Am. 6 inches. 

1. If a ball, 6 inches in diameter, weigh 32 pounds, what 
will be the weight of a ball 3 inches in diameter ? Ana. 4 lbs. 

8. If a globe of silver, 1 inch in diameter, be worth; $6, 
what is the value of a globe 1 foot in diameter ? 

Aas. $, 10368. 

9. There are two globes; one of them is 1 foot in diame- 
ter, and the other 40 feet in diameter ; how many of the 
■mailer globes would it take to make 1 of the larger ? 

Ails. 64000. 

10. If the diameter of the sun is 112 times as much as the 
diameter of the earth, how many globes like the earth would 
it take to make one as large as the sen ? Axi. 1404928. 
' 11. If the planet Saturn is 1000 times as large as the 
earth, and the earth is 7900 miles in diameter, what is the 
diameter of Saturn ? Ana. 79000 miles. 

12. There are two planets of equal density ; the diameter 
of the less is to that of the larger as 2 to 9 ; what is the ra- 
tio of their solidities ? Ann. ^ ; or, as 8 to 729. 
T' 

„ Google 
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Note. The roots of most powers may be found by the 
square and cube root only : thus, the biquadrate, or 4th root, 
is the square root of the square root ; die 6th root is the 
cube root of the square root ; the 8tb root is the square roof 
of the 4th root ; the 9th root is the cube root of the cube 
root, &c. Those roots, viz. the 6th, 7th, 11th, &c, which 
are not resolvable by the square and cube roots, seldom oc- 
cur, and, when they do, the work is most easily performed 
by logarithms ; for, if the logarithm of any number be divided 
by the index of the root, the quotient will be the logarithm 
of the root itself. 



ARITHMBTICAX PROGRESSION. 

TI lift. Any rank or series of numbers, more than two, 
increasing or decreasing by a constant difference, is called an 
Arithmetical iSeries, or Progression. 

When the numbers are formed by a continual addition of 
the common difference, they form an ascending series ; but 
when they are formed by a continual subtraction of the com- 
mon difference, they form a descending series. 

Thus, S 3 » 5 > 7 ' 9 > 11 ' 13 < l6 > & c ' *■ *" aseendia 9 series. 

™ \ 16, 13, 11, 9, 7, 6, 3, &c. is a descending series. 

The numbeis which form the series are called the terms 
of the series. The first and last terms are the extremes, and 
the other terms are called the means. 

There are five things in arithmetical progression, any three 
of which being given, the other tmo may be found : — 

1st. The first term. 

2d. The last term. 

3d. The number of terms. 

4th. The common difference. 

6th. The ram of all the terms. 

1. A man bought 100 yards of cloth, giving 4 cents for the 
first yard, 7 cents for the second, 10 cents for the third, and 
so on, with a common difference of 3 cents; what was the 
cost of the last yard ? 

As the common difference, 3, is added to every yard except 
the last, it is plain the last yard must be 99 X 3, = 297 
cents, more than the first yard. An*. 301 emnt. 
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Hence, when the first term, the common difference, and Ike 
number of term*, are given, to find the last term, — Multiply the 
number of terms, less 1, by the common difference, and add 
the first term to the product for the lost term. 

2. If the first term be 4, the common difference 3, and 
the number of terms 100, what is the last term? Am. 301. 

3. There are, in a certain triangular field, 41 rows of 
com; the first row, in 1 corner, is a single hill, the second 
contains 3 hills, and so on, with a common difference of 2 ; 
what is the number of hills in the last row ? Ana. 81 hills. 

4. A man puts out $1, at 6 per cent, simple interest, 
which, in 1 year, amounts to $ 1'06, in 2 years to $ 1'12, 
and so on, in arithmetical progression, with a common dif- 
ference of $ 'OG ; what would be the amount in 40- years ? 

Aiis. £3<40, 
Hence we see, that the yearly amounts of any sum, at 
simple interest, form an arithmetical series, of which the 
vrincijiol is the first term, the lost amount is the lost term, the 
yearly interest is the common difference, and the number of 
yean is 1 less than the number of terms. 

5. A man bought 100 yards of cloth in arithmetical pro- 
gression ; for the first yard he gave 4 cents, and for the last 
301 cents ; what was the common increase of the price on 
each succeeding yard ? ] 

This question is the reverse of example 1 ; therefore, 
301 — 4 = 297, and 297 -y- 99 — 3, common difference. 

Hence, when the extremes and number of terms are given, 
to find the common difference,— 'Divide the difference of the 
extremes by the number of terms, less 1, and the quotient 
will be the common difference. 

6. If the extremes be 5 and 605, and the number of terms 
151, what is the common difference ? Ant. 4. 

7. If a man puts out $ 1, at simple interest, for 40 years, 
and receives, at the end of the time,, $ 3'40, what is the 
rate? 

If the extremes be 1 and 3'40, and the number of terms 
41, what is the common difference ? Am. '06. 

8. A man had 8 sons, whose ages differed alike; the 
youngest was 10 years old, and the eldest 45; what was 
the common difference of their ages ? Aits. 5 years. 
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9. A man bought 100 yards of cloth in arithmetical series; 
he give 4 cents for the first yard, and 301 cents for the last 
yard ; what was the average price per yard, and what wu 
the amount of the whole? 

Since the price of each succeeding yard i 11 creases by a con- 
stant excess, it is plain, the average price is as much less than 
the price of the last yard, as it is grea' '" " 

the first yard; therefore, one half the s 
last price is the average price. 

One half of 4 cts. -f 301 cts. =r 152j cts. = average ) 
price; and the price, 152J cts. X 100 = 15250cts.= \ Axs. 
|152'50, whole cost > 

Hence, when the extremes and the number of terms are given, 
to find the sum of all the terms, — Multiply 4 the sum of the ex- 
tremes by the number of terms, and the product will be 
the answer. 

10. If tbe extremes be 5 and 605, and the number of 
terms 151, what is the sum of the series ? Ans. 46055. 

11. What is the sum of the first 100 numbers, in their 
natural order, that is, 1, 2, 3, 4, &c. ? Ans. 5050. 

12. How many times does a common clock strike in 12 
hours ? Ans. 78, 

13. A man rents a house for $50, annually, to be paid at 
the close of each year ; what will the rent amount to in 20 
years, allowing 6 per cent, simple interest, for the use of 
the money ? 

The last year's rent will evidently be $ 50 without inteiesfy 
the last but one will be the amount of $ 50 for 1 year, the 
last but two the amount of $ 50 for 2 years, and so on, in 
arithmetical series, to the first, which will be the amount of 
$ 50 for 19 years = $ 107. 

If the first term be 50, the last term 107, and the number 
of terms 20, what is the sum of the series ? Ans. $ 1570. 

14. What is the amount of an annual pension of $ 100, 
being in arrears, that is, remaining unpaid, for 40 years, 
allowing 5 per cent simple interest ? Ans. $ 7900. 

15. There are, in a certain triangular field, 41 rows of 
corn ; the first row, being in 1 corner, is a single hill, and. 
the last row, on the side opposite, contains 81 hills; how 
many bills of com in the field? Am. IB81 hills. 



, Cookie 



D 112,113. QBOUBTRICAI. P&OBSESSKJK. 225 

16. If a triangular piece of land, 30 rods in length, be 21 
rods wide at one end, and come to a point at the other, what 
number of square rods does it contain ? Ana. 300. 

17. A debt is to be discharged at 11 several payments, 
in arithmetical series, the first to be $ 5, and the last $ 75 ;' 
what is the whole debt ? . the common difference be- 
tween the several payments ! 

iw whole debt, $440; common difference, $7. 

18. What is the sum of the aeries 1, 3, 5, 7, 9, &c., to 
1001 ? Ana. 251001. 

Note- By the reverse of the rule under ex. 5, the differ- 
ence of the extreme* 1000, divided by the common inference 3, 
gives a quotient, which, increased by I, is the number of 
terms — 501. 

19. What is the sum of the arithmetical series 2, 2£, 3, 
8J, 4, 4jk &c, to the 50th term inclusive ? Am. 712*. 

20. What is the sum of the decreasing series 30, 29$, 29], 
29, 28 J, Bus., down toO? 

Note. 30 -}- T -j- 1 == 91, number of terms. Ana. 1365. ' 

QUESTIONS. 

1. What is an arithmetical progression ? 2. When is the 

series called ascending ? 3. whendMcendiw? 4. What 

are the numbers, forming the progression, called? 5. What 
are the first and last terms called ? 6. What are the other 
terms called? 7. When theirs/ term, common difference, 
and number of terms, are given, how do you find the last 
term ? 8. How may arithmetical progression be applied to 
simple interest? 9. When the extremes and number of 
terms are given, how do you find the common difference ? 
10. how do you find the sum of all the terms ? 



GEOMETRICAL PROGRESSION. 

IT 113. Any aeries of numbers, continually increasing by 
a. constant multiplier, or decreasing by a constant divisor, is 
called a Geometrical Progression. Thus, 1, 2, 4, 8, 16, &.c. 
a an increasing geometrical series, and 8, 4, 2, 1, £, £, &c 
is a decreasing geometrical series. 
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As in arithmetical, so also in geometrical progression, 
there axe fire things, any fires of which being given, the 
other too may be found t — 

1st. The first term. 

2d. The last term. 

3d. The number of terms. 

4th. The ratio. 

6ft. The sum of all the terms. 

The ratio is the multiplier or divisor, by which the series k 
formed. 

1. A man bought a piece of silk, measuring 17 yards, and,- 
by agreement, was to give what the last yard would come 
to, reckoning 3 cents for the first yard, 6 cents for the second, 
and so on, doubling the price to the last; what did the piece 
of silk cftt him? 

3X2X2X2X2X2X2X2X2X2X2X2X2 
X2X2X2X2- 196608 cents, = $ 1966'OS, Answer. 

In examining the process by which the fast term (196608) 
has been obtained, we see, that it is a product, of which the 
ratio (2) k sixteen times a factor, that is,- one time less than 
the number of terms. The last term, then, is die sixteenth 
power of the zatio, (2,) multiplied by the first term (3.) 

Now, to raise 2 to the 16th power, we need not produce 
all the intermediate powers ; for 2* =3 2 X 2 X 2 X 2 = 16, 
is a product of which the ratio 2' is 4 times a factor ; now, 
if 16 be multiplied by 16, the product, 256, evidently con- 
tains the same factor (2) 4 times -J- 4 times, = 8 times ; 
and 256 X 256 = 65536, a product of which the ratio (2) 
is 8 times -f- 8 times, = 16 times, factor ; it is, therefore, 
the 16th power of 2, and, multiplied by 3, the first term, 
gives 196608, the last term, as before. Hence, 

When the first term, ratio, and number of terms, are (need, 
to find the last term, — 

I. Write down a few leading powers of the ratio with 
their indices over them. 

II. Add together the most convenient indices, to make an 
index less by one than the number of the term sought. 

III. Multiply together the powers belonging to those tn- 
dieee, and their product, multiplied by the first term, will be 
the term sought. 
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2. If the first term be 6, anil the ratio 3, what is the 8th 
term ? 

Powers of tie ratio, with U I L + i = f .L v fi fini . 
their indices over them. ) 3 ' , 9 ' 27 ' X . "- 2 . 187 X 5 finpt 
( term, — 10935, Answer. 

3. A man plants 4 kernels of corn, which, at harvest, 
produce 32 kernels; these he plants the second year ; now, 
supposing the annual increase to continue 8 fold, what 
would be the produce of the lfith year, allowing 1000 ker- 
nels to * pint? Ans. 2199023255'552 bushels. 

4. Suppose a man had pot out one cent at compound in- 
terest in 1620, what would have been the amount in 1824, 
allowing it to double once in 12 years? 

2" — 131072. Ant. S)1310<72. 

5. A man bought 4 yards of cloth, giving 2 cents for the 
first yard, 6 cents for the second, and so on, in 3 fold ra- 
tio ; what did the whole cost him ? 

2 - f- 6 + tS ~f- 54 — SO cents. Am. 80 cents. 

In a long series, the process of adding in this manner 
would be tedious. Let us try, therefore, t-> devise some 
shorter method of coming to the same result. If all the 
terms, excepting the lost, viz. 2 + 6 + 18, be multiplied by 
the ratio, 3, the product will be the series 6 + 18 + 54 
subtracting the former series from the latter, we have, for the 
remainder, 54 — 2, that is, the last term, less the first term, 
which is evidently as many times the first series (2 -)- 6 +■ 18) 
as is expressed by the ratio, less 1 : hence, if we divide the 
difference of the extremes (54 — 2) by the ratio, less I, 
(3 — 1,) the quotient will be the sum of all the terms, ex- 
cepting the last, and, adding the last term, we shall have the 
whole amount. Thus, 54 — 2 = 52, and 3 — 1 = 2; then, 
52 -h 2 — 26, and 54 added, makes 80, Answer, as before. 

Hence, when the extremes and ratio are given, to find the 
mm of the series, — Divide the difference of the extremes by the 
ratio, less 1, and the quotient, increased by the greater tern, 
will be the answer. 

6. If the extremes^be 4 and 131072, arid the ratio 8, 
what is the whole amount of the series ? 

13107B— 4 + 131Q72 _^ 149TO6 ^^^ 
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7. What is the ium of the descending series 3, 1, $, }, 
Jr, &.c, ext e nded to infinity ? 

It is evident the last term must become 0, or indefinitely 
near to nothing; therefore, the extremes are 3 and 0, and 
the ratio 3. Am. 4£. 

8. What is the value of the infinite series l + i + tV + 
fy, &c? Am. 1$. 

9. What is the value of the infinite series, -fa + j^ ■ |- 
twVo + ttJutt) & c -> or > wnat 1 9 *h« same, the decimal 
'11111, &c, continually repeated ? Am. £. 

10. What is the value of the infinite series, T j? j -f- rnSno. 
&c, descending by the ratio 100, or, which is the same, the 
repeating decimal '020202, &e. ? Am. &. 

11. A gentleman, whose daughter was married on a new 
year's day, gave her a dollar, promising to triple it on the 
first day of each month in the year; to how much did her 
portion amount t 

Here, before finding the amount of the scries, we must 
find the last tern, as directed in the rule after ex. 1. 

Am. $266 '720 

The ttco processes of finding the last term, and the amount, 
may, however, be conveniently reduced to one, thus : — 

When the first term, the ratio, and the number of terms, are 
given, to find the sum or amount of the series, — Raise the ratio 
to a power whose index is equal to the number of terms, from 
which subtract 1 ; divide the remainder by the ratio, Uss 1, 
and the quotient, multiplied by the first term, will be the. 
answer. 

Applying this rule to the last example, 3 I3 = 531441, and 
gg^pi i x 1 = 26S720. ^4ns. $ 265'720, as before. 

12. A man agrees to serve a fanner 40 years without any 
other reward than 1 kernel of corn for the first year, 10 for 
the second year, and so on, in 10 fold ratio, till the end of 
the time ; what will be the amount of his wages, allowing 
1 000 kernels to a pint, and supposing he sells his corn at 50 
cents per bushel ? 

10*0 — 1 . _ (1,111,111,111,111,111,111,111,111, 

10 _i x — ( 111,111,111,111,111 kernels. 

Aas. $ 8,680,fi5e,555,555,555,555,555.556,555,fiG5 ) 65S 
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18. A gentleman, dying, left hi* estate to his S mm, to 
die youngest $ 1000, to the second $ 1500, and ordered, 
that each son should exceed the younger hy the ratio of 1 j ; 
what was the amount of the estate ? 

Note. Before finding the power of the ratio 1.J-, it may 
be reduced to an improper fraction sa j, or to a decimal, I 'ft. 

**~* X 1000 = $18187} ; or, -°* ~ * X 1000 = 

$ 1S187'60, Atuwer. 

Compound Interest by Progression. 

1T 114. I. What is the amount of $ 4, for 5 years, at 6 
per cent compound interest? 

We have seen, (1T 92,) that compound interest is that, 
which arises from adding the interest to the principal at the 
close of each year, and, for the next year, casting the inter- 
est on that amount, and so on. The amount of $1 for 1 
year is $ l'OG ; if the principal, therefore, be multiplied by 
1*06, the product will be its amount for 1 year; this amount, 
multiplied by 1'06, will give the amount (compound inter- 
est) for 3 years; and this second amount, multiplied by 1 ( 06, 
will give the amount for 3 years ; and so on. Hence, 
the several amounts, arising from any sum at compound in- 
terest, form a geometrical tenet, of which the principal is the 
first term; the amount of $1 or 1 £., &c, at the gkmrate 
per cent., is the ratio ; the time, in yean, is 1 less than the 
number of terms* and the last amount is the tat term. 

The last question may be rc™-lve<l into this: — If the first 
term be 4, die number of terms 6, and die ratio 1*06, 
what is the last term ? 

1'06»= 1 1 '338, and 1 '338X4— $S«352+. Am. $5'S62. 

Note 1. The powers of the amounts of $ 1, at 5 and at 8 
per cent., may be taken from the table, under IT 91. Thus, 
apposite 6 years, under 6 percent, you find 1*338, &c 

Note 2. The seveial processes may be conveniently exhi- 
bited by the use of letters ; thus ! — 
Let P. represent the Principal. 

..... R. the Ratio, or the amonnta/ $ 1, &C. for 1 year. 

..... T. the Titte, in yean. 

.... A. the Amount 

When two or more letters are joined together, like * Wtird, 
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they we to be multiplied together. Thus PR. implies, that 
the piiaciml is ta be multiplied by the ratio. When one 
letter is placed chooe another, like the index of a power, the 
frtt is to be raited la a power, whose index is denoted by toe 
teeoad. Thus K T implies, that the ratio is to be raised to 
a power, whose index shall be equal to the time, that is, the 
number of yeari. 

2. What is the amount of 40 dollars for 1 1 years, at 5 per 
cent- compound interest ? 

R T - X P- = A. ; therefore, 1*05» » X 40 = 684. 

Am. $68'40. 

3. What is the amount of $6 for 4 years, at 10 per cent 
compound interest? Am. $8'781^j. 

4. If the amount of a certain sum for 5 years, at 6 per 
cent compound interest, be $5*352, what is that sum, or 
principal ? 

If the number of terms be 6, the ratio l'OG, end the last 
term 5'352, what is the first term ? 

This question is the reverse of the last; therefore, 

£=r., •*«« = * **»«. 

5. What principal, at 10 per cent compound interest, will 
•mount, in 4 years, to $ S'7846 ? An*. $ d. 

6. .What is the present worth of $68*40, due U yean 
nence, discounting at the rate of 5 per cent compound in- 
terest? Ans, $40. 

7. At what rate per cent will $ 6 amount to $ 8*7846 in 

If the first term be 6, the last term 8*7846, and the Hum 

ber of terms 5, what is the ratio ? 

-A. _i»t <k .• 8'7846 

_ _H'-,tnatis, — _ — 1*4841 _ th e 4l h po„r er ^ 

the ratio ; and then, by extracting the 4th root, we obtain 
1'10 for the ratio. Am. 10 per cent 

8. In what time will $6 amount to $8*7846, at 10 pet 
cent compound interest? 

p| = R T -, that is, — g— = 14641 = 1'lOlr [ therefore, 

if we divide 1*4641 by l'l 0, and then divide the quotient 
thence arising by 1*10, and so on, till we obtain a quotient 
Hurt will not contain 1*10, the number of these divisions wiB 
be the number of yean. Am. 4 yean. 

Google 
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9. At 6 per cent, compound interest, in what time will 
$40 amount to $G8'40? 

Having found (he power of the ratio 1*05, a* before, which. 
is I '71, yon may look tor this number in the table, under 
the given rate, 5 per cent, and against it you will find the 
Dumber of years. Ans. 11 years. 

1 10. At 6 per cent, compound interest, in what time will 
$4 amount to $5'352? Ans. 5 years. 



Annuities at Compound Interest. 

It 115. It may not be amiss, in this place, briefly to show 
the application of compound interest, in computing the 
amount and present worth of annuities. 

Aa AxNUiTr is a sum payable at regular periods, of one 
year each, cither for a certain number of years, or during the 
bfe of the pensioner, ot forever. 

When annuities, rent*, &c. are not paid at the time they 
become due, they are said to be in arrears. 

The sum of all the annuities, rents, &c. remaining un- 
paid, together with the interest on each, for the time they 
nave remained due, is called the amount. 

1. What is the amount of an annual pension of $ 100, 
which has remained unpaid 4 years, allowing 6 per cent, 
compound interest ? 

The last year's pension will be $100, without interest; 
the last but one will be the amount of $ 100 for 1 year; the 
last- but two the amount (compound interest) of $ 100 for 
2 years, and so on ; and the sum of these several amounts 
will be the answer. We have then a series of amounts, that 
is, a geometrical series, (IT 114,) to find the sum of all- the 
terms. 

II the first term be 100, the number of terms 4, and the 
ratio l'OG, what is the sum of all the terms? 

Consult the rule, under IT 113, ex. II. 

~' °'06 ~ 1 X 10 ° ~ 431 " 45, Am - * * 37 '* S - 

Hence, when the annuity, the time, and rate per rent, art 

given, to find the amount, — Kaise the ratio (the amount of 
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$ 1, Ac for 1 year) to a power denoted by the number of 
years; from this power subtract 1 ; then divide the remain- 
der by the ratio, lot 1, and the quotient, multiplied by 
the annuity, will be the amount 

Note. The powers of the amounts, at 5 and 6 per cent 
up to the 24th, may be taken from the table, under 1T 91. 

2. What is the amount of an annuity of $ 50, it being in 
arrets* 20 years, allowing 5 per cent, compound interest? 

Am. $1653'29. 

3. If the annual rent of a house, which is $ 150, be in 
arrears 4 years, what is the amount, allowing 10 per cent, 
compound interest I Ana. $696'15. 

4. To bow much would a salary of $ 500 per anyinm 
amount in 14 years, the money being improved at 6 per 

cent, compound interest t — — in 10 years? in 20 

years ? — — in 23 years ? in 24 years ? 

Am. to the last, $ 25407'75. 

IT US. ff the annuity is paid in advance, or if it be 
bought at the beginning of the first year, the sum which 
ought to be given for it is called the present worth. 

5. What is the present worth of an annual pension of 
$ 100, to continue 4 years, allowing 6 per eent compound 
interest .' 

The present worth is, evidently, a sum which, at 6 per 
cent compound interest, would, in 4 years, produce an amount 
equal to the amount of tht annuity in arrears the same time. 

By the last rvle, we find the amount = $437'45, and by 
the directions under TT 114, ex. 4, we find the present worth 
=z $346*51. Am. $346<51. 

Hence, to find the present worth of any annuity, — First 
find its amount in arrears for the whole time ; this amount, 
divided by that power of the ratio denoted by the number of 
years, will give the present worth. 

6. What is the present worth of an annual salary of $ 100 
to continue 20 years, allowing 5 per cent ? Am. $ 1246'22. 
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The operations under this rale being somewhat tedious, 
we subjoin a 



Showing the present worth of $ 1, or 1 £ . annuity, at 5 and 
6 per cpdI. compound interest, for any number of years 
from 1 to 34. 



S per cent, 


6 percent. ' 


Yea™. 


5 per cent. 


C9523S 


0*94339 


IS 


11*68958 


1 '85941 


1*83339 


19 


12*08532 


2*72325 


2*67301 


20 


12*46221 


3*54595 


3'4651 


21 


12*82115 


4*32948 


4*21236 


22 


13'163 


5'07569 


4*91732 


23 


13*48807 


5*78037 


5'5S238 


24 


13*79864 


6*46331 


6*20979 


25 


14*09394 


7*10782 


6*80169 


26 


14*37518 


7*72173 


7*36008 


27 


14*64303 


8'30G41 


7*88687 


28 


14*89813 


8*86325 


8*33384 


29 


15*14107 


9*39857 


8'8526S 


30 


15*37245 


9*89861 


9*29498 


31 


15*59381 


10*37966 


9'71325 


32 


15'80268 


10*83777 


10*10589 


33 


16*00255 


11*27407 


10*47726 


34 


16*1929 



10*8276 
1*15811 
11*46992 
11*76407 
12*04158 
12*30338 
12*55035 
12*78335 
13'00316 
13'21053 
13*40616 
3*59072 
13'76483 
13'92908 
14*08398 
14*22917 
1 4'36613 



It is evident, that the present worth of $2 annuity is 3 
times as much as that of $ 1 ; the present worth of $3 will 
be 3 times as much, &c. Hence, to find the present worth 
of any annuity., at 5 or G per cent., —Find, in this table, the 

present worth of $ 1 annuity, and multiply it by the giten 
annuity, and the product will be the present worth. 

7. What ready money will purchase an annuity of $ 150, 
to contiuue 30 years, at 5 per cent, compound interest? 

The present worth of $ 1 annuity, by the table, for 
30 years, is $15*37245; therefore, 15*37245 X 150 = 
$ 2305*807, Am. 

8. What is the present worth of a yearly pension of $ 40, 
to continue 10 years, at 6 per cent, compound interest? 

— -■- at 5 per cent. ? to continue 15 years? ■ 20 

years ? 25 years ! 34 years ? 

Aw. to last, S647'71«. 
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When annuities do not commence till a certain period of 
time has elapsed, or till some particular event has taken 
place, the; are sud to be in reversion. 

9. What is the present worth of $ 100 annuity, to be 
continued 4 Tears, but not to commence till 2 years hence, 
allowing 6 per cent, compound interest ? 

The present worth is evidently a sum which, at 6 per 
- cent compound interest, would in 2 years produce an amount 
equal to the present loorth o r the annuity, were it to commence 
immediately. By the last rule, we find the present worth of 
the annuity, to commence immediately, to be $346'51, and, 
by directions under 11 114, ex. 4, we And the present worth 
of $346'61 for 2 years, to be $308*393. Am. $ 308'393. 

Hence, to find the present worth of any annuity taken in 
reversion, at compound interest, — First, find the present worth, 
to commence immediately, and thi* sum, divided by the power 
of the ratio, denoted by the time in reversion, will give the 
answer. 

10. What ready money will purchase the reversion of a 
ease of $ 60 per annum, to continue 6 years, but not to com- 
mence till the end of 3 years, allowing 6 per cent, compound 
interest to the purchaser ? 

The present worth, to commence immediately, we find to 
295'039 
be, $ 295'039, and =pjjg»- = a 47 ' 7 *- Am, $ 247'72. 

It is plain, the same result will be obtained by finding the 
present worth of the annuity, to commence immediately, 
and to continue to the end of the time, that is, 3 -j- 6 as 9 
years, and then subtracting from thin sum the present worth 
of the annuity, continuing for the rime of reversion, 3 years. 
Or, we may find the present worth of $ 1 for the ftoo times 
by the table, and multiply their difference by the given an- 
nuity. Thus, by the table, 

The whole time, 9 years, = 6'80169 
The time in reversion, 3 years, = 2'67301 

Difference, = 4'12868 



$247*72080 Am. 
_ 11. What is the present worth of a lease of $100 to con- 
tinue 20 years, but not to commence till the end of 4 yews, 
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allowing 6 per cent ? what, if it be 6 years in rever- 
sion f — — 8 years? 10 years? 14 years? 

Am. to hut, $629<426. 

IT 117. 12. What is the worth of a freehold estate, of 
which the yearly rent is $60, allowing to the purchaser 
6 per cent ? 

In this case, the annuity continues forever, and the estate 
is evidently worth a sum, of which the yearly interest is equal 
to the yearly rent of the estate. The principal multiplied by 
the rate gives the interest; therefore, the interest divided 
by the rate will give the principal; 60 ~'06 = 100Q. 

Ana. $1000. 

Hence, la find the present worth of an annuity, continuing 
forever, — Divide the annuity by the rote per CnU., and the 
quotient will be the present worth. 

Note. The worth will be the same, whether we reckon 
ample or compound interest ; for, since a year's interest of the 
mice is the annuity, the profits arising from that price can 
neither be more nor less than the profits arising from the an- 
nuity, whether they be employed at simple or compound in- 
terest 

13. What is the worth of $ 100 annuity, to continue for- 
ever, allowing to the purchaser 4 per cent ? allowing 

6 per cent. ? 8 per cent. ? — ■ — 10 per cent ? — — 15 

per cent ? 20 per cent. ? .An*, to last, $ 500. 

14. Suppose a freehold estate of $60 per annum, to com- 
mence 2 years hence, be put on sale ; what is its value, al- 
lowing the purchaser 6 per cent ? 

Its present worth is a sum which, at 6 per cent componnd 
interest, would, in 2 years, produce an amount equal to the 
worth of the estate if entered on immediately. 

—-- = $ 1000 = the worth, if entered on immediately, 

and — .ij^a = $ 889'996, the present worth. 

The same result may be obtained by subtracting from the 
iBorth of the estate, to commence immediately, the present worth 
of the annuity 60, for 2 years, the time of reversion. Thus, 
by the table, the present worth of $ 1 for 2 years is 1 '83339 
X 60 = 110'0034 = present worth of $60 for 2 years, 
and $ 1000 — $ 110*0034 = $889*9686, Am. as before.' 
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15. What is the present worth of a perpetual annuity of 
$ 100, to commence 6 years hence, allow ing the purchaser 
5 per cent, compound interest? what, if 8 years in re- 
version I 10 years ? 4 years ? 15 years ? 

30 years ? An*, to /as*, $ 462'755- 

The foregoing examples, in compound interest, base been 
confined to yearly payments; if the payment* are hulf year- 
ly, we may take ktdf the principal or annuity, half the rate per 
cent., and twice the number of years, and work, as before, and 
so for any other part of a year. 

QUESTIONS. 

1. What is a geometrical progression or series? 2. What 
is the ratio? 3. When the first term, the ratio, and the num- 
ber of terms, are given, how do you ' find the last term ? 
4. When the extremes and ratio we given, how do you find 
the sum of oil the terms ? 5. When tile first term, the ratio, 
and the number of terms, are given, how do you find the 
amount of the series ? 6. When the rutin is a fraction, how 
do you proceed ? 7. What is compound interest t 8. How 
does it appear that the amounts, arising by compound in- 
terest, form a geometrical series'! 9. What is the ratio, in 

compound interest ? — ■■ the number of tenia ? the 

first term? the last term ? 10. When the rate, the 

time, and the principal, "are given, how do you find the 
amount ? 11. When A. R. and T. are given, how do you find 
P. ? 12. When A. P. and T. are given, haw do you find B. ? 
13. When A. P. and R. are given, how do you find T. ? 14. 
What is an annuity ? 15. When are annuities said to be in ar- 
rears? 16. What is the amount ? 17. In a geometrical series, 
to what is the amount of an annuily equivalent ? 18. How do 
you find the amount of an annuity, at compound interest? 
19. What is the present worth of an annuity ? how com- 
puted at rompound interest ? how found by the table? 

20; What is understood by the term reversion? 21. How 
do you find the present worth of an auniiity, talien in rever- 
«ion? —by the table? 22. How do you find the present 
worth of a freehold estate, or a perpetual annuity 1 — — the 
same taken in reversion '! — by ill e tabic ? 
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1T 118. Permutation is the method of finding how many 
different ways the order of any number of things may he 
varied or changed. 

1. Four gentlemen agreed to dine together so long at 
they could sit, every day, in a different order or position; 
how many days did they dine together? 

Had there been but two of them, a and b, they could sit 
only in 2 times 1 (IX 2=2) different positions, thus, 
a b, and b a. Had there been three, a, b, and c, they could 
sit in 1x2X3 = 6 different positions; for, beginning the 
order with a, there wilt be 2 positions, viz. a b e, and a c b ; 
next, beginning with b, there will be 2 positions, bac, and 
b e a; lastly, beginning with c, we have cab, and c b a, 
that is, in all, 1 X 2 X 3 — *> different positions. In the 
fame manner, if there be four, the different positions will 
oe 1 X 2 X 3 X 4 = 24. Am. 24 days. 

Hence, to f.nd the number of different change* or permu- 
tations, ofvshieh any uumHer of different things are capable, — 
Multiply continually together all the terms of the natural 
series of numbers, from 1 up to the given number, and the 
last product will be the answer. 

2. How many variations may there be in the position of 
the nine digits ? Ant. 362880. 

3. A man bought 25 cows, agreeing to pay for them 1 
cent for every different order in which they could all bo 
placed ; how much did the cow* cost him ? 

Ana. $155112100433309859840000. 

4. Christ Church, in Boston, has 8 bells ; how many 
changes may be rung upon them ? Am. 40320. 



IT 119. 1.4 + 6x7 — 1=60. 

A line, or vinculum, drawn over several numbers, signifies, 
that the numbers under it are to be taken jointly, or as one 
whole number. 
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3. 9— B + 4 X 8 + 4—6 = hovr many ? jU*. 30. 

3. 7 + 4 — 2 +3 + 40X5:= bow many? Aw. 330. 

4. ?_±g — ^X4 — 2_. h( , rt mtfn ? ^ 3 

6. There are two numbers; the greater is 25 times 78, 
and their difference is times 15; their sum and product 
arc requir* 1 . 

Ans. 3765 is their sum ; 3539250 their product 

6. What is the difference betwee n thrice li ve awl. thirty, 
and thrice thirty-five ? 35 X 3 — 5 X 3 + 30 = 60, Am. 

7. What is the difference between six dozen do/en, and 
half a dozen dozen ? Ans. 792. 

8. What number divided bv 7 will make 6488? 

9. What number multiplied by 6 will make 205*? 

10. A gentleman went to sea at 17 years of ape ; 8 years 
after he had a son born, who died at the age of 35 ; after 
whom the father lived twice 20 years; how old was the 
father at his death ? Ant. 1 DO years. 

11. What number is that, which being multiplied by 15 
the product will be j? f -=- 15= ^,, Ant. 

12. What decimal is that, which feeing multiplied by 15, 
the product will be '76 ? '75 -f- 15 = '05, Ant. 

13. What is the decimal equivalent to B y ? 

Ant. <02S5714. 

14. What fraction is that, to which if vou add g, the sum 
trill be j ? ■ Am. *•}. 

15. What number is that, from which if you take f, the 
remainder will be } ? Ant. fjj. 

16. What number is that, v.'iich being divided by }, the 
quotient will be 21 ? Aim. 15}. 

17. What number is that, which multiplied by J pro- 
duces j F Ant. £. 

18. What number is that, from which if you ta':e g of 
itself, the remainder will be 12? Am, 20. 

19. What number is that, to which if you add j of J of 
itself, the whole will be 20? A.a. 12. 

20. What number is that, of which 9 is the if part ? 

Am. 13$. 

21. A farmer carried a load of p™!ti''e to maiket: he 
sold 780 lbs. of pork, at 6 cents per lb. ; 250 lbs. of cheese, 
St 8 cent* per lb. ; 154 lbs. of butter, at 15 cents per lb. : 
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in pay he received 611 lbs. of sugar, at 10 renin per lb. ; 15 

gall jus of molasses, at 42 cents per gallon ; £ barrel of mack- 
erel, at $ ;i'75 ; 4 bushels of salt, at $ 1 '25 per bi.sln-1 ; and 
the balance in money : how miich money did he receive ? 

Am. $68*85. ' 

22. A farmer carried his grain to market, and sold 
75 bushels of wheat, at $ 1'45 per bushel. 

64 rye, ... $ «05 

142 .,, ... com, ... $ '50 ' 

In exchange he received sundry articles: — 
8 pieces of cloth, each 

containing 31 yds., at $ 1*75 per yd. 
2 quintals of (isb, ... $ 2'30 per quin. 
Shhds. of salt, ... $4'30peT hhd. 

and the balance in money. 
How much money did he receive ? An*. $ 38'80. 

23. A man exchanges 760 gallons of molasses, at 37$ 
cents per gallon, for 66$ cwt. of cheese, at $4 per cwt, ; 
how much will be the balance in his favour? An*. $ 19. 

24. Bought 84 yards of cjoth, at $ 1'25 per van] ; how 
much did it come to? .How many bushels of wheat, a 
$ l'SO per bushel, will it take to pay for it? 

Aiis. to the Inst, TO bushels. 

25. A man sold 342 pounds of beef, at 6 cents per pound, 
and received his pay in molisses, at 374 cents per gallon; 
how many gallons did he receive ? An*. 54*72 gallons. 

26. A man exchanged 70 bushels of rye, at $ '98 per 
bushel, lor 40 bushels of wheat, at $ 1'37J per bushel, and 
received the balance in oats, at $ '40 per bushel ; how 
many bushels of oats did he receive? Ana. 231. 

27. How many bushels of potatoes, at 1 s. 6 d. per bushel, 
must be given for 32 bushels of barley, at 2 s. 6 d. per 
bushel ? Am. 53$ bushels. 

28. How much salt, at $ l'SO per bushel, must be given 
in exchange for 15 bushels of oats, at 2 s. 3 d. per bushel ? 

Note. It will be recollected that, when the price and cost 
•re given, to find the quantity, they must both be reduced to 
the same denomination before dividing. Ann. 3jJ bushels. 

29. How much wine, at $2*75 per gallon, must be giro* 
mi exchange for 40 yards of cloth, at 7 s. 6 d. per v*rd? 

.Am. 18^ gallon* 
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30. A had 41 cwt of bops, at 30 s. per cwt, for wfeidb. 
It gave hira SO £. in money, and the rest in prunes, at6 d. 
per lb. ; how many prunes did A receive ? 

Am. 17 cwt. 3 qrs. 4 lbs. 

31. A bas linen doth worth $'30 per yard; but, in bar- 
tering, he will here $ '36 per yard ; B has broadcloth worth 
$ 3'TS ready money ; at what price ought the broadcloth 
to be rated in bartering with A ? 

«30 : '35 r : 3*75 : *4'375, Am. Or, 9? of 3'75 =s 
$ 4'37A, Am. The two operations will be seen to be ex- 
actly alike. 

32. If cloth, worth 2 s. per" yard, cash, be rated in barter 
at 3 s. 6 d., bow should wheat, worth 8 s. cash, be rated in 
exchanging for the cloth ? Am. 10 s. f or $ 1*6665. 

33. If 4 bushels of corn cost $2, what is it per bushel ? 

Am. $'50. 

34. If 9 bushels of wheat cost $ 13'60, what is that per 
bushel? Am. $l ( SO. 

35. If 40 sheep cost $ 100, what is that per bead ? 

Am. $2'50. 

36. If 3 bushels of oats cost 7 a, 6 d., how mnch are they 
per bushel? Am. 2 a. 6 d., — $ f il%. 

37. If 22 yards of broadcloth cost 21 £. 9s., what is the 
price per yard r Am. 19 s. 6 d., — $ 3*25: 

33. At $ '50 per bushel, how much corn can be bought 
for $2'00? Ana. 4 bushels. 

39. A man, having $ 100, would lay it out in sheep, at 
$ 2'SO apiece ; how many can he bur r Am. 40. 

40. If 20 cows cost $ 300, what is the price of 1 cow ? 
of 2 cows ? of 5 cows ? of 15 cows ? 

Am. to the hit, $ 225. 

41. If 7 men consume 24 lbs. of meat in one week, how 

much would 1 man consume in the same time ? 2 men ? 

5men? 10 men? Am. to the lost, 343 lbs. 

JVo/e. Let the pupil also perform these questions by th« 
rule of proportion. 

42. If I pay $ 6 for the use of $ 100, how much must T 
pay for the use of $ 75 ? Am. $ 4'BO. 

48. What premium must I pay for the insurance of my 
bouse against less by fire, at the rate of £ par sent, that is, 
} dollar on a honored dollars, if my house- be va s ss al at 
#5475? Am. $ia'»vk. 



44. What wifl be the bwuiBA^ per anairh»,6f sitae aai 

contents, valued at $ 937640, at U per centum ? 

Am. #148*14*. 

4$' What eomnuaion mart' I receive for selling $ *1S 

worth of books, at 8 per cent ? Am. a)38'24. 

46. A merchant bought a quantity of goods for #734, 
and sold them so as to gain 21 per cent ; bow much, did he 
gain ? and for how much di-i he sell his goods ? 

Am. to the last, $ 888' 14. 

47. A Merchant bought a quantity of -goods at Boston, for 
$ 500, and paid $ 43 for their transportation ;. he sold them 
to as to gain 24 per cent on the whole cost ; for how much 
did he sell them? Am. $673'32. 

48. Bought a quantity of books for $64, but lor cash a 
discount of 12 per cent was made ; what did the books 
cost? Am. #56'3a. 

49. Bought a book, the price of which was marked 
84'50,-but for cash the bookseller will sell it at 33^ per 
cent discount ; what is the cash price i Am. $ 3'0O. 

60. A merchant bought a cask of molasses, containing 120 
gallons, for $ 42 ; for how much must he sell it to gain 15 
per cent, r how much per gallon ? Am. to last, $ '40{. 

51. A merchant bought a cask of sugar, containing 740 
pounds, for $ 59'20 ; how must he sell it per pound, to gain 
25 per cent ? An*. $ '10. 

62. What is the interest, at 6 per cent., of $ 71 '02 for 17 
months 12 days ? Am. $6'178-f- 

53. What is the interest of $ 487'003 for 18 months'? 

Am. $43<83+. 

54- What is the interest of $ 8'50 for 7 months i 

Am. #'297$. 

55. What is the Interest of # 1000 for 5 days ? 



56. What is the interest of # '60 for 10 years ? 

Am. $'90. 

57. What is the interest of $ 84V for 15 months and 7 
days, at 7 per cent f Am. # T486 -f . 

58. What is the interest of # l*i<01 for a years, 4 months 
and 3 days, at 5 per cent, f ' Am. # 18*088. 

58. What sum, put to interest M « per cent, will, in 2 
jcaan and 6 months, amount to # 150 ? 
irofe. See 1T 85. Am. # 130*484 +. 

60. I owe a man $ 475'50, to be paid in 16 mouths with- 
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oat interest ; what ii the present worth or that debt, the dm 
of the money being worth 6 percent.? Am. $440*2774-' 

61. What U the present worth or $1000 payable in 4 
years and 2 months, discounting at the rate of 6 per cent. I 

Ant. $800. 

62. A merchant bought articles to the amount uf $500, 
and sold them for $ .575 ; how much did be gain ? 

What per cent, was his gain ?■ that is, Hi.w many dollars 
did he gain ou each $ 100 which be laid out? If $500 
gain $ 75, what dot* $100 gain? Am. 15 percent 

63. A merchant bought cloth at $ 3'50 per yard, and sold 
it at $ 4'25 per yard ; how much did he gain per centum ? 

Am. 21$ per cent 

64. A man bought a cask of wine, containing 126 gallons, 
for $283'50, and sold it out at the rate of $2 L 75 per gal- 
lon ; how much was his whole gain ? how much per gal- 
lon ? how much per cent ? 

Am. His whole gain, $63'00; per gallon, $'50; which 
is 22f per centum. 

65. If $ 100 gain $6 in 12 months, in what time will it 
gain $4? $10? $14? 

An*, to the last, 28 months. 

66. In what time will $ 54*50, at 6 per cent, gain $ 2'18 ? 

Ans. 8 months. 
6*7. 20 men built a certain bridge in 60 days, but, it being 
tarried away in a freshet, it is required how many men can 
rebuild it in 50 days. 

dtp. lUp. man. 

60 : 60 : : 20 : 24 men, An*. 

68. If a field will feed 7 horses 8 weeks, how long will it 
feed 28 horses ? Ans. 2 weeks. 

69. If a field, 20 rods in length, must be 8 rods in width 
to contain an acre', how much in width must be a field, 16 
rods in length, to contain the same ? Ara. 10 rods. 

70. If I purchase for a cloak 1 2 yards of plaid | of a yard 
wide, how much bocking Ij yards wide must I have to line it F 

An*. 5 yards. 

71. If a man earn $ 75 in 5 months, how long must lw 
work to earn $ 460 ? Am. 30) mcnths. 

72. A owes B $540, but, A not being worth so much 
money, B agrees to take $ '75 on a dollar ; what sum must 
B receive for the debt? Am. $405. 

73. A cistern, whose capacity is 400 gallon*, is supplied 
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by m pipe which lets in 7 gallons in 6 minntes; but there h 
* leak in the bottom of the cistern ^hich lets out 3 gallons 
in 6 minutes; supposing the cistern empty, in what lime 
would it be filled ? 

In 1 minute I, of a gallon is admitted, but in the H»me time 
| or a gallon leaks out. Am. 6 hours, 15 minutes. 

74. A ship has a leak which will till it no as to make it 
■ink in 10 hours ; ii has also a pump which will clear it in 
15 hours : now, if thev begin to pump when it begins to 
leak, in what time mil" it sink ? 

In 1 hour tin; ship would be -^ filled by the leak, but in 
the same time it would be -fc emptied by the pump. 

Arts. 30 hours. 

75. A cistern is supplied by a pipe which will fill it in 
40 mi antes ; how mauy pipes, of the same bigness, will till it 
in 5 minutes t Attx. 8. 

76. Suppose I lend a friend $600 for 4 months he 
promising to do nje a like favour; sometime afterward, I 
have need of $ 300 ; how long may 1 keep it to balance the 
former favour? Am. 6<{ months. 

77. Suppose S00 soldiers were in a garrison with pro- 
visions sufficient for 2 months ; how many soldiers must de- 
part, that the provisions may serve them 5 months ? 

Ann. 480. 

78. tf my horse and saddle are worth $84, and my horse 
be worth 6 times as much as my saddle, pray what is the 
value of my horse ? A>t\. $ 72, 

79. Bought 45 barrels jf beef, at $3'50 per barrel, among 
which are 16 barrels whereof 4 are worth no more than 3 
of the others ; how much must -. pav ? Ann. $ ]43'50. 

80. Bought 126 gallons of nun" for $111); how much 
vater must he added to reduce the first cost to $'75 per 
gallon? 

Note. If $'75 buy I gallon, how manygallons will $110 
boy ? An*. 20| gallons, 

81. A thief, havini? 24 miles start of the officer, holds hit 
way at the rate of 6 miles an h«"ir; the officer pressing on 
after him at the rate of 8 mites an hour, how much does he 
gain in 1 hour ? how long before he will overtnke the thief? 

Am. 12 hours. 

82. A hare starts 12 rods *»cft>re a hound, hut is nni per- 
ceived by him till she has been up lj minutes; she sends 
away at the rate of 36 rods a minute, and the dog, on view, 
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HfaiAft at tbe rate of 40 ttds a Minute ; srWlanf, wrhl 
(&e coarse bald ? and nyhat distance Hill tbe dog ran } 

Am. HJ rnimHei) and he will im 870 retbv 
. The hoar and minute hands of a watch are esactry 



together at 13 o'clock ; when are the7 next together ? 

In 1 hour the minute hand passe* over IS ppaees, and 
Lour hand over 1 space ; that Uj the minute hand gains upon 



e hoar band II spaces in 1 boor) and it must gain 19 
space* to coincide with it Am. 1 h. 6 m. 27^ t< 

84. There is an island SO miles in circumference, and 
tkrea men start together to travel the same way about it ; A 
goes 3 miles per hour, B 4 mile* per hour, and S miles 
per hour ; in what time will they come together again ? 

Am. 10 hours. 

83. There ia an island 30 miles in circumference, and 
two men start together to travel around it ; A travels S mile* 
par hour, and B 6 mifes per hoar} how long before they wilt 
again core together i w 

S gains 4 miles per how, and must gain 20 miles to over- 
take A ) A and B will therefore be together once in every 
8 hours; 

86. In a rivet, supposing two boats start at tbe same time 
from places 800 miles apart ; the one proceeding op stream 
ia retarded by the current 2 miles per hour, wfaUe thai mov- 
ing down stream is accelerated tbe same ; if both be pro- 
pelled by a steam engine, which would move them 8 mile* 
par hour in stilt water, how far from each starting place will 
the boats meet ? 

An*. 112$ miles from the lower place, and 187£ ttrilea 
from the upper place. 

87. A man bought a pipe (120 gallons) of wine for 
$ 37S ; be wishes to fill 10 bottles, 4 of which contain 2 
quarts, and 6 of them 3 pints each, and to sell the remainder 
so as to make 80 per cent on the first cost; at what rate 
par gallon must be sell it ? Am. $2'936+. 

S& Thomas sold 150 piste apples at $ '33J apiece, arid 
received as nwcB money as Harry received for a certain 
number of watermelons at $ '25 apiece ; how much money 
did eeeb receive, and how many melons had Harry i 

Am. $ 50, and 200 melons. 

60. The third part of an army was killed, tbe fourth part 
taken prisoners, and 1 000 fled j hew many were ro Urn al — * 

This and tbe ajfateea following t, 
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wrought by a rule called Pontion, but they are more easily 
wived on general principles. Thus, | -f- i — T*i of the 
army ; therefore, 1000 is -fy of the whole number of men ; 
and, if 5 twelfths be 1000, hjw much is 12 twelfths, or the 
whole? Aon. 2400 men. 

90. A farmer, being asked how many sheep he bad, an- 
swered, that he had them in 6 fields ; in the first were £ of his 
flock, in the second j, in the third &, in the fourth fa, and 
in the fifth 450 ; how many h.id he ? Am. 1200. 

91. There is a pole, J of which stands in the mud, J in 
the water, and the rest of it out of the water ; required the 
part out of the water. Atu. fa 

92. If a pole be £ in the mud, % in the water, and 6 feet 
out of the water, what is the length of the pole ? Ana. 90 feet. 

93. The amount of a certain school is as follows : T ' ff of 
the pupils study grammar, £ geography, -fa arithmetic, ^ 
learn to write, and 9 learn to read : what is the number of 
each? 

Ana. 5 in grammar, 3D in geography, 24 in arithmetic; 
12 learn to write, and 9 learn to read. 

94. A man, driving his geese to market, was met by 
another, who said, "Good morrow, sir, with your hundred 

Seese ;" says he, " 1 have not a hundred ; but if I had, in ad- 
ition to my present number, one half as many as 1 now 
nave, and 2£ geese more, I should have a hundred:" how 
many had he I 

100 — 2£ is what part of his present number? 

Am. He had 65 !;eese. 

95. In an orchard of fruit trees, A of them bear apples, 
I pears, £ plums, 60 of them peaches, and 40, cherries ; 
how many trees does the orchard contain? sins. 1200. 

96. In a certain village, £ of the houses are painted white, 
f red, £ yellow, 3 are painted green, and 7 are inipaiiited; 
now many houses in the village ? Aits. 120. 

97. Seven eighths of a certain number exceed foi.r liltlisof 
the same number by 6 ; required the number. 

J — t — A i consequently, 6 is £, of the required num- 
ber. Am. fiO, 

98. What number is that, to which if { of itself be added, 
(he sum will be 30 ? An*. 25. 

99. What number is that, to which if its J and £ be addud, 
the sum will be S4 ? 

84 = 1 -f- $ -+- 1 — f times the required number. Ant. 48, 
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tOO. What number is that, which, being increased by { and 
} of itself, and by 22 more, will be made three timet at 

The number, being taken 1, }, and { times, will make 2-fg 
tiroes, and 23 is evidently what that want* of 3 times. 

Am. 30. 

101. What number is that, which being increased by |, §■ 
aod jf <ff itself, the sum will be 234f f Am. 90. 

102. A, B, and C, talking of their ages, B said his age 
was once and a half the age of A, and C said bis age was 
twice and one tenth the age of both, and that Hie sum of 
their ages was 93 ; what was the age of each ? 

Am. A 12 years, B 18 years, C 63 years old. 

103. A schoolmaster, being asked how many scholars he 
bad, said, "If I had as many more as I now have, £ as many, 
| as many, £ and i as many. I should then have 435 ;" what 
was the number of his pupils ? Am. 120. 

104. A and B commenced trade with equal sums of 
money ; A gained a sum equal to * of his stock, and- B lost 
$ 200 ; then A's money was double that of B's ; what was 
the stock of each ? * 

By the condition of the question, one half of f, that is, f 
of the stock, is equal to § of the stock, less $ 200 ; conse- 
quently, $ 200 is $ of the stock. Am. $ 500. 

105. A man was hired 50 days ou these conditions, — that, 
for every day he worked, he should receive $ '75, and, for 
every day he was idle, he should forfeit $ '25 ; at the ex- 
piration of the time, he received $ 27'50 ; how many days 
did he work, and how many was he idle ? 

Had he worked every day, his wages would have been 
$ '75 x 50 =; $ 37'50, that is, $ 10 more than he received ; 
but every day he was idle lessened his wages $ '75 -f- $ '25 
— $ I ; consequently be was idle 10 days. 

Am. He wrought 40, and was idle 10 days. 

106. A and B have the same income ; A saves { of his j 
but B, by spending $ 30 per annum more than A, at the end 
of 8 years finds himself $ 40 in debt ; what is their income, 
and what does each spend per annum ? 

Am. Their income, $ 200 pur annum ; A spends $ 1 7&, 
and B $ 205 per annum. 

107. A man, lying at the point of death, left to bis three 
sons his property; to A j, wanting $20, to B £, and to C 
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the ten, which was 010 lew than the share of A; whi* 
was each one's share I Ana. $ 80, $ 50. and $ 70. 

106. There is e> fish, whose bead is 4 feet long ; his tail 
Is as lone; as his head and J the length of his body, and his 
body is as long as his head and tail ; what is the length of 
the 5sh? 

The pupil will perceive, that the length of the body is £ 
the length of the fish. " Am. 82 feet, 

109. A can do a certain piece of work in 4 days, and B 
can do the same work in 3 days ; in what time would both, 
Working togethei, perform it ? Am. If days. 

1 10. Three persons can perform a certain piece of work in 
the following manner : A and B can do it in 4 days, B and 
C in 6 days, and A and C in 5 days : in what time can they 
all do it together ? Am. 3-fc days. 

111. A and fi can do a piece of working days; A can do 
it in 7 days; in how many days can B do it? Am. 17£ days. 

112. A man died, leaving $ 1000 to be divided between 
bis two sons, one 14, and the other 18 years of age, in such 
proportion, that the share of each, being put to interest at 6 
per cent., should amount to the same sum when they should 
arrive tit the age of 21 ; what did each receive ? 

;in»..The elder, $546'153+; the younger, $453'846+; 

113. A house being let upon a lease of 5 yeare, at $60 
per annum, and the rent being in arrear for the whole time, 
what is the sum due at the end of the term, simple interest 
being allowed at 6 per cent.? Am. $336. 

114. If 3 dozen pair of gloves be equal in value to 40 
yards of calico, and 100 yards of calico to three pieces of 
satinet of 30 yards each, and the satinet be worth 60 
Cents per yard, how many pair of gloves can be bought for 
$ 4 ? Am. 8'pair. 

115. A, B, and C, would divide $ 100 between them, so 
as that B may have $ 3 mare than A, and C$4 more than 
B ; how much must each man have ? 

Am. A $30, B $33, and C $37. 

116. A man has pint bottles, and half pint bottles ; bow 

mach wine will it take to fill 1 of each sort ? how 

nraeh to fill 2 of each sort ? — — hoW much to fill 6 of each 
sort? 

117. A man would draw off 30 gallons of wine into 1 
wnt and 2 pint bottles, of each an equal number; how 
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man]' bottles will it take, of each kind, to contain the 30 
gallons? Ans. 81) of each, 

118. A merchant bus canisters, some holding b pounds,, 
some 7 pounds, and some 12 pounds ; how many, of each 
an equal number, can be filled out of 12 cwt. 3 qrs. 12 lbs. 
of tea? Ala. 60. 

119. If IS grains of silver make a thimble, and 12 pwts. 
make a teaspoon, how many, of each an equal number, can 
be made from 1 5 oz. 6 pwts. of aiher ? Ana. 24 of each, 

120. Let 60 cents be divided among three boys, in such 
a manner that, as often as the first has 3 cuts, the second 
shall have 5 cents, and the third 7 cents ; how many cents 
will each receive ? Ant. 12, 20, and 28 cents. 

121. A gentleman, having 50 shillings to pay among his 
labourers for a day's work, would give to every boy 6 d., to 
every woman 8 d., and to every man 16 d. ; tin- number of 
boys, women, and men, was the same ; I demand the number 
of each. Am. 20. 

122. A gentleman had 7 £ . 17 s. 6 d. to pay among his 
labourers; to every boy he gave 6 d., to every woman 8 d., 
and to every man 16 d. ; and there were for every boy threa 
women, and for every woman two men ; I demand the num- 
ber of each. Am. 15 boys, 45 women, artd 90 men, 

123. A farmer bought a sheep, a cow, and a yoke of oxen 
for $ 82'50 ; he gave for the cow 8 times as much as for 
the sheep, and for the oxen 3 times as much as for the cow ; 
how much did he give for each ? 

Aits. For the sheep $ 2'50, the cow $ 20, and the oxen 
$60. 

124. There was a farm, of which A owned f, and B £», 
the farm was sold for $ 1764 ; what was each one's share 
of the money? • Aim. A's $504, and B's $ 1260. 

125. Four men traded together on a capital of $3000, of 
which A put in £, B ±, C |, and D ^ ; at the end of 3 yean 
they had gained $2364; what was each one's share of the 
gain? ( A's $1182. 

~s $ 691. 
s $ 394. 
s $ 197. 

126. Three merchants accompanied ; A furnished f of 
he capita], B |, and C the rest ; they gain $ 1250 ; what 
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part Of the Capital did C furnish, and whet is each ous'i 
stare of the- gain ? 

Am. C famished ft of die Capital ; and A's shore of ths 
gran was j 500, B's $466*75, and C's $281 '25. 

127. A, B, and C, traded in company; A put in $500, B 
$4350, and C 120 yards of cloth ; they gained $ 332'50, of 
which C's share was $ 120 ; what was the value of C's 
cloth per yard, and what was A and B's shares of the 
gain? " 

Note. C's gain, being $ 120, is 4§JHJ8 = r\rV °f * ne whole 
gain : hence tile gain of A and B is readily found ; also the 
price at which C's cloth was valued per yard; 

( C's cloth, per yard, $4. 
Am. < A's share oV the gain, $125. 
( B's do-. $87'fi0. 

128. Three gardeners, A, B, and C, having bought a 
piece of ground- find the profits of it amount to 1 20 £i .- per 
annum. Now tie sum of money which they laid down was 
in such proportion, that, as often as A paid 5£ ., B paid 7£ ., 
and as often as B paid 4£., C paid G£. I demand how 
much each man roust hare per annum of the gain. 

Note. By the question, so often as A paid 5 £., C paid £ of 
1£. Ana. A 26JS,13 s, 4 d,, B 37£. G s. 8 d., C 5G£,. 

129. A gentleman divided his fortune among his soss, 
giving A 9£. as often as B 5£., and C 3£. as often as B 
"!£.; C's dividend was 1S37|£.; to what did the whole 
estate amount ? * Am. 11588X. 8 s. 10 d. 

130. A and B undertake a piece of work for $54, on 
which A employed 3 hands 5 days, and B employed 7 bands 
3 days ; what part of the work was done by A, what part 
by B, and what was- each one's share of the money ? 

Ana. A^j and B/rr; A's money $22'50, B's $31*50. 

131. A and B trade in company for one -year only; on 
the first of January, A put in $ 1200, but B could not 
put any money into the stock until the first of April; what 
did be then put in, to have an equal share with A at the end 
at the year? Am. $1600. 

132. A, B, C, and D, spent 35 a. at.* reckoning, and, be- 
ing a little dipped, agreed that A should pay % , B i, C £, 
and D £ ; what did each pay in this proportion ? 

Ant. A 13 s. 4 d., BlOs., CGs.Si, and D 6-s. 

183. There are 3 horses, belonging to 3 men, employed, to 

to*w t. load of plaster front Boston to Windsor lor $a&'4*i 
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A and B's homes together are supposed to do f of (he 
wort, A ami C's -p a , H and C's }$ ; ihey "are to be paid 
proportionally ; what Li etch one's share of Hie money ? 

( A's $11*50 (= £§.) 
Jam. \ B's $ 8T5 (= ^.J 
- I C's $ 9*20 (= j-vJ 
Pwo/, $26*45. 

134. A ncrson, who was possessed of $ of a vessel, sold 
4 of bis share for 375£.; what was the vessel worth? 

An*. 1500 &. 

135. A gny fellow soon got the belter of. f of bis for- 
tune; he then gave 1500£. for a commission, and his profu- 
sion continued till he had but 450J2 . left, which he found to 
be ju~t | of his money, after.be had purchased his commis- 
sion ; what wes his foitune at lirsl? Ana. 3780J3. 

136. A youngerbruther received 1560 JS. , which was just -?g 
of Wb elder brother's fortune, and 5| times Hie elder brother's 
fortune wss f as much again as the lather was worth ; pray, 
what was the value of his estate ? Am. 19165JE. I4s.3f"d, 

137. A gentleman left his son a fortune, -fa of which he 
spent in three mouths; J of j of the remainder lasted him 
nine months longer, when he had only 537£. left ; what 

- was the sum bequeathed hipt by his father? 

Ana. 2082 £. 18s. 2fV'd* 

138. A cannon hall, at the first discharge, flies about a 
mile in ei<jhl seconds; at this rate, how long would a ball 
be in passing from the eaith 4o the sun, it being 95173000 
miles distant ? 

Ans. 24 years, 46 days, 7 hours, 33 minutes, 20 seconds. 

139. A general, disposing his army into a^qnare battalion, 
found he had 231 over and above, but, increasing each side 
with one soldier, he wanted 44 to fill up the square ; of how 
many men did his army consist? Ana. 19000. 

140. A and B cleared, by ah adventure at sea, 45 guineas, 
which was 35J6 . per cent, upon the money advanced, and 
with which they agreed to purchase a genteel horse-. and 
carriage, whereof they were to have the use in proportion 
to the sums adventured, which was found to be 11 to A, at 
often as 8 to It ; what money did each adventure ? 

Av. A 104JE. 4 a. 2|g d., B75JS. 15s. Oft d, 

141. Tubes may be made of gold, weighing not more 
than at the rate of Tr ^ s of a gruin per foot ? what would be 
the weight of imU a tube, which would extend across the 
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Atlantic from Boston to London, estimating the distance at 
8000 miles ? Am. 1 lb. 8 ox. 6 pwts. 3^ gr% 

142. A military officer drew up Lis soldiers in rank and 
file, having the number in rank and tile equal ; on being 
reinforced with three times his fiist number of men, ha 
placed them all in the same form, and then the number in 

- rank and rite was just double what it was at first ; he was 
again reinforced with three times his whole number of men, 
and, alter placing them all in the same form as at first, his 
number in rank and file was 40 men each; h„.v many men 
had he at first ? An*. 100 men. 

143. Supposing a man to stand 80 feet from asthenic, and 
that a line reaching from the belfry to the man- is just 100 
feet in length ; the top of the spire is 3 times as high above 
the ground as the steeple is; what is the height of the 
■pire ? and the length of a line reaching from the top of the 
spire to the man? See If ,109. 

An*, to lost, 197 feet, nearly. 

144. Two ships sail from the same port; one sails direct- 
ly east, at the rate of 10 miles an hour, and the other direct- 
ly south, at the rate of 7J miles an hour; how many miles 

apart will they be at the end of 1 hour? 2 hours? 

— 24 hours? 3 days? An*, to last, 900 miles. 

145. There is a square field, each side of which is 50 
sods; what is the distance between opposite corners ? 

Ara. 70*71 -f rods. 

146. What is the area of a square field, of which the op- 
posite comers are 70'71 rods apart? and what is the length 
of each side ? An*, to last, 50 rods, nearly. 

147. There is an' oblong field, 20 rods wide, and the dis- 
tance of the opposite corners is 334, rods ; what is the length 
of the field ? its area ? 

■ Am. Length, 26} rods; area, 3 seres, 1 rood, I3J rods. 

148. There is a room 18 feet square ; how many yards 
of carpeting, 1 yard wide, will be required to cover the floor 
of it ? 183 — 324 ft. — 30 yards, Ant. 

149. If the floor of a square room contain 30 square 
yards, how many feet does it measure oa each side ? 

Ana. 18 feet. 

When one tide of a square is given, how do you find in> ■ 
area, or superficial contents ? 

When the area, or superficial contents, of a square is ginn, 
bow do you find one tide? 
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150. If an oblong piece of ground be 8fj reds ioig a»d 
20 rods wide, what is its area ? 

Note. A PvralUlaj/raw, or QbUmg, 
has its opposite sides equal sad par- 
allel, but the adjacent sides unequal. 
Thus A B C D is a parallelogram, 
and also E V C D, and it is easy 
to see, that the content* of both are 
equal. Aw. 1600 rode, = 10 acres. 

151. What is the length of an oblong, or parallelogram, 
whose area is 10 acres, and whose breadth is 20 rods? 

Aii». 80 rods. 

152. If the area be 10 acres, and the length 80 rsds, 
what is the other side ? 

When the length and breadth are given, how dp yon find 
the area of an oolong, or parallelogram f , 

When the area and one side are given, how do yon find 
the other side ? 

153. If a board be 18 inches wide at one end, and 10 
inches wide at the other, what is the mean or average width 
of the board? Am. 14 inches. 

When the greatest and least width are given, how do you 
find the mean width ? 

154. How many square feet in a hoard 16 feet long, 1'8 
feet wide at one end, and 1'3 at the other ? 

Mean width, -- +-— — 1'55 ; and I'SS X 16 = 24*8 
feet, Aw. ■ 2 

165. What is the number of square feet in a board 20 
feet long, 2 feet wide at one end, and running to a point at 
(he other P Am. 20 feet. 

How do yon find the contents of a straight edged board, 
when one end is wider than the other } 

If the length be in feet, and the breadth in feet, in whet 
denomination will the product be? 

If the length be feet, and the breadth imches, what party of 
a foot will be the product? 

166. There is an oblong field, 40 rods long and 20 rods 
Vide; if a straight line be drawn from one corner to the op- 
posite comer, it will be divided into two equal right-gogud 
triangle* ; what is the area of each ? 

Ann. 400 square rods — 2 acres, 2 roods, 
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157. What is the are* of a triangle, of which the base fa 
30 rods, and the perpendiadiir l-i) rod." ? Ans. 150 rods. 

158. If the area he 150 rods, and the base 30 rods, what 
is the perpendicular? Ans. 10 rods. 

159. If the perpendicular be 10 rods, and the area 150 
rods, what is the base? • Am. 30 rods. 

When the legs (the base and perpendicular) uf a right- 
angled triangle are given, how do you tiiiJ its area 1 

When the area and one of the legs are given, how do you 
find the other leg? 

Note. Any triangle may be divided into two right-angled 
triangles, by drawing a perpendicular from one comer to the 
opposite side, as may be seen by the annexed figure. 

Here ABC is a triangle, di- 
vided into two right-angled trian- 
gles, A d C, ard d B C ; there- 
fore the whole base, A B, multi- 
plied by one half the perpendicular 
d C, will give the area of the 
whole. If A B = 60 feet, and 
d C = 16 feet, what is the area? Am. 480 feet 

160. There is a triangle, each side of which is 10 feet; 
what is the length of a perpendicular fro.n one angle to 
its opposite side ? and what is the area of the triangle ? 

Note. It is plain, the perpendicular will divide the oppo- 
site side into two equal parts. See H 109. 

Ans. Perpendicular, 8*66 -f- feet ; area, 43'3 ■ {-■ feet 

161. What is the solid contents of a cube measuring 6 
feet on each side ? Ans. 218 feet 

When one side of a cube ii given, tww do you find its 
solid contents? 

When the solid tontmts of a cube ate given, how do you 
find one ride of it? 

162. How many cnbip inches in a brick which is 8 incites 
long, 4 inches wide, a*»d 2 inches thick ? ■ in 2 bricks ? 
in 10 bricks ? Ans. to last, 640 cubic inches. 

163. How many bricks in a cubic foot ? — — in 40 cubic 
feet? in 1000 cubic feet? Ans. to last, 27000. 

164. How many bricks will it take to build a wall 40 feet 
in length, 12 feet high, and 2 feet thick ? Ans. 25920. 

166. If a wall be 150 bricks, = 100 feet, in length, and 
4 bricks, = 16 inches, in thickness, how many bricks will 
lay one course? 2 courses? 10 courses? If tlut ' 



W4 MU0VMMWOBM nULWUH. f list, 

wall be 4K cmwses, =3 8 feet, high, how natty bricks will 
build lit 160 X 4 = 600, and 600 X 48 as 38800, Am. 

166. The river Po is 1000 feet hrowi, wid 10 feet deep, 
Mid it nut at the rote of 4 miles an hour ; in what time 
will it discharge & cubic mite_of water (reckoning £000 
feet to the mile) into the sea? Ant. 36 days, 1 hour. 

167. If the country, which supplies the river Po with 
water, be 360 miles long, and 120 broad, and the whole 
land upon the surface of the earth be 62,700,000 square 
miles, and if the quantity of water discharged by the rivers 
iuto the sea be every where proportional to the extent of 
land by which the rivers are supplied; how many times 
greater than the Po will the whole amount of the rivers be ? 

Am. 1375 times. 

16S. Upon the same supposition, what quantity of water, 

altogether, will be discharged by all the rivers into the sea in 

a year, or 365 days I Am. 19272 cubic miles. 

169. If the proportion of the sea on the surface of the 
earth to that of land be as 10£ to 5, and the mean depth of 
the sea be a quaiter of a mile ; how many years would it 
take, if the ocean were empty, to fill it by the rivers running 
at the present rate? Am. 170S years, 17 days, 12 hours. 

170. If a cubic foot of water weigh 1000 oz. avoirdupois, 
and the weight of mercuiy be I3J titfes greater than of 
water, and the height of the mercury in the barometer (the 
weight of which is equal to the weight of a column of ah 
on the same base, extending to the top of the atmosphere) 
be 30 inches ; what will be the weight of the air upon a 

square foot? a square mile f and what will he the 

whole weight of the atmosphere, supposing the size of the 
earth as in questions 166 and 168 ? 

Am- 21Q9'375 lbs. weight on a square foot. 

52734375000 mil*. 

10249980468750000000; of the whole atmosphere. 

171. If a cirele- be 14 feet in diameter, what i» its circum- 
ference ? 

Note. It is fouad by calculation, that the eircrmferenct of a 
circle measures about 3| times as much as its diameter, or, 
mow accurately, in decimals, 3<14159 times. Am. 44 feet 

172. If a wheel measure 4 feet across from side to sidev 
how many feet around it ? Ajo. 12f ftcL 

173. If the diameter of a circular pond be 147 feet, what 
it its circumfewtuce ? Am. ' 461 feefc 
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174. What 1b the diameter of a circle, nbose rifenrnfe- 
IWe is" 468 feet ? Jnj. 147 feet 

175. If the distance through the centre of the earth, front 
aide to side, be 791 1 miles, how many mites around it r 

79U X 8*14169 = 24853 square miles, nearly, Am. 

176. What is the area or contents of a circle, whose diam- 
eter is 7 fct, and its circumference 33 feet ? 

Note. The area of a circle may be found by multiplying 
i the diameter Into £ tke circumference. Ans. 38j square feet. 

177. What is the area of a circle, whose circumference Is 
178 rods? Ant. 2464 rods. 

178. If a circle is drawn within a square, containing 1 
square rod, what is the area of that circle? 

Note. The diameter of the circle being 1 rod, the circum- 
ference Will be 8*14159. Ant. '7854 of a square rod, nearly. 

Hence, if we square the diameter of any circle, and multi- 
ply the square by "7654, the product will be the area of the 
cMe. 

179. What is the area of a circle whose diameter is 10 
rods ? 10* X '7854 as 78'54. Ant. 78*54 ro*. 

180. How many square inches of leather will cover a 
ball 3j inches n diameter ? 

Note. The arta of a yiofte or ball is 4 times aa mnch as 
the area of a eircU of the same diameter, and may be found, 
therefore, by multiplying the whole circumference into the 
whet* diameter. Am. 38 J square inches. 

181. What is the number of square miles on the surface 
of the earth, supposing its diameter 7911 miles? 

7911 X 24353 = 196,612,083, Am. 
162. Hew many solid inches in a ball 7 inches in diame- 
ter? 

Note. The solid contents of a globe are found by multiply- 
ing its area by £ part of its diameter. 

Am. 179$ solid inches. 

183, What is the number of cubic miles in the earth, 
supposing its diameter as above ? 

Am. 259,233,034,435 miles. 

184. Whet is the capacity, in cubic inches, of e hollow 
globe 20 inches in diameter, and how much wine wifl it 
contain, 1 gallon being 231 cubic inches? 

Am. 4ISCP8 -f- cubic inches, and 18*13 + gallons. 

MR, There is a round log, all the way of a bigness; the 

areas of the circular ends of it are each 8 square feet; 
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bow ninny solid feet doer. I. foot in length of this log con- 
tain? 2 feet in length? - — 3 feet? 10 feet ? 

A solid of this form is called a Cylinder. 

How do you find the solid content of a cylinder, when 
the ami of one end, and the length are given ? 

186. What is the solid content of a round stick, 20 feet 
long and 7 inches through, that is, the ends being 7 inches 
In diameter? 

Find the area of one end, as before taught, and multiply it 
by the length. An*. 5'347 f- cubic feeL 

If you multiply square inches by indie* in length, what 

parts of a foot will the product be? if tquare incite* by 

feel in length, what part? 

187. A bufhel measure is 18'5 inches in diameter, and 8 
inches deep ; bow many cubic inches does it contain ? 

Ans. 2150'4 +. 

It is plain, from the above, that the solid content of all 
bodies, which are of uniform bigness throughout, whatever 
may be the form of the ends, is found by multiplying the 
area of one end into it* height or length. 

buiids which decrease gradually from the base til) they 
come to a point, are generally called Pyramids. Ii' the base 
be a square, it is called a square pyramid; if a triangle, a 
triangular pyrimid ; if a circle, a circular pyramid, or a cone. 
The point at the top of a pyramid is called the vertex, and 
a line, drawn from the eertex perpendicular to the boat, is 
called the perpendicular height of the pyramid. 

The solil content of any pyramid may be found by multi- 
plying Hie area of the base by ^ of the perpendicular height. 

18S. What is the solid content of a pyramid whose base 
is 4 feet square, and the perpendicular height 9 feet ? 

4* X % = 48. An*. 48 feet 

169. There is a cone, whose height is 27 feet, end whose 
base is 7 feet in diameter} what is its content? 

An*. 346 J feet. 

190. There is a cask, whose head diameter is 25 inches, 
Aung diameter 31 inches, and whose length is 36 inches; 

how many wine gallons does it contain ? how many 

beer gallons ? 

Note. The mean diameter of the cask may be found by 
adding 2 thirds, or, if the staves be but little curving, 6 
tenths, of the difference between the head and bung diasoe- 



* lit. MWHiMDM eiuvfui. Sft) 

Ms, to the bead diameter. The cask witl the* fee reduced 
to a cylinder. 

Now, if the square of the mean diameter be muftipliei by 
'7854, (ex. 177,) the product will be the area of one cad, 
and that, multiplied by the length, in inches, will give the 
solid content, in cubic inches, (ex. 185,) which, divided 
by 231, (note to table, wine mess.) will give the content in 
wine gallons, and, divided by 282, (note to table, beer mcas. ) 
will give the content in ale or beer gallons. 

In this process we see, that the square of the mean diame- 
ter will be Multiplied by '7854, and divided, for wine gal- 
lons, by 231. Hence we may contract the operation by 
only multiplying by their quotient ( ! &%^ 1 - — '0031 ; ) that is, 
by '0034, (or by 34, pointing off 4 figures from the product 
for decimals. 1 For the same reason we may, for beer gal- 
lons, multiply by (^|^i est 4)028, nearly,) '0028, &c. 

Hence this concise Rule, for guaging or measuring casts, — 
Multiply the square of the mean diameter by the length; mul- 
tiply this product by 34 for wine, or by 28 for beer, and, point- 
ing off four decimals, the product will be the content in gallon* 
and decimals of a gallon. 

In the above example, the bung diameter, 31 in. — 25 in. 
the head diameter = G in. difference, and £ of 6 — 4 inches ; 
25 in. + 4 in. = 29 in. mean diameter. 

Then, 29 a = 841, and 841 X 36 in. = 30276. 
T . (30276x34=1029384. Ana. 102'9384 wine gals, 
men, £ 302Te x 2S _. 84772s. An Si 84'7728beer gals. 

191. How many wine gallons in a cask whose bung diame- 
ter is 36 inches, head diameter 27 inches, and length 45 
inches? Ans. 166*617. 

192. There is a lever 1-0 feet long, and the fulcrum, or 
prop, on which it turns, is 2 feet from one end ; how many 
pounds weight at the end, 2 feet from the prop, will be bal- 
anced by a power of 42 pounds at the other end, S feet from 
the prop ? 

JVoie. In turning around the prop, ths end of the lever 8 
feet from the prop will evidently pass over a space of 8 inches, 
While the end 2 feet from the prop passes over a apace of 
2 inches. How, it is a fundamental principle in mechanics, 
that file weight and power will exactly balance each othzr, 
when they are inversely as the spaces they pass over. Hence, 
in this example, 2 pounds, 8 feet from the prop, will balance 
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S pounds 2 feet from the prop; therefore, if we divide the 
distance of the power from the prop by the ilittatire of the 
WEIGIIT/.-omi Ike prop, tlie quotient will alwtiyi express the 
ratio of the weight to the power ; ff = 4, that is, the weight 
will he 4 times as much as the power. 42 x 4 — 168. 

-diw. 168 lbs. 

193. Supposing the level as above, what power would it 
require to raise 1000 pounds f Atts. *-Y a — 250 pc»nda. 

19-1. If the weight to be raised be 5 times as much as the 
power to be applied, and the distance cf the weight from the 
prop be 4 feet, how far from the prop must the power be 
applied ? An*. 20 feet. 

195. If the greater distance be 40 feet, and the less £ of a 
foot, and the power 175 pounds, what is the wrvibt ? 

A**.. 14900 pounds. 

196. Two men carry a kettle, weighing 200 pounds ; the 
kettle is suspended on a pole, the bale being 2 feet 6 inches 
from tlits hands of one, and 3 feet 4 inches from the hands 
of (be oilier ; how many pounds does each bear ? 

• t 114$ pounds. 
' I 85J pounds. 

197. There is a windlass, the wheel of which is 60 
inches in diameter, and the skis, around which (he rope 
coils, h 6 inches in diameter; how many pounds on the axle 
will he balanced by 240 pounds at the wheel ? 

-Vo/f. The spaces passed over are evidently as the diame- 
ters, or the circumferences; therefore, *y =; 10, ratio. 

An*. 2400 pounds. 

198. If the diameter of the wheel be 60 inches, what 
must lie the diameter of the axle, that the ratio of the weight 
to the p.iwtr may be 10 to 1 ? Am. 6 inches. 

Note. This calculation is on the supposition, that there 
is i)i friction, for which it is usual to add J to the power 
whirl is to work the machine. 

199. There is a screw, whose threads are 1 inch asun- 
der, which is turned by a lever 5 feet, = 60 inches, long; 
wha* is ih<; ratio of the weight to the power? 

Note. The power applied at the end of the lever will de- 
scribu the circumference of a circle 60 X2 = 120 inches 
in diameter, while the weight is raised 1 inch ; therefore, 
the ratio will he found by dividing the circumference of a circle, 
whose diameter is twice the length of the lever, by the t" 
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between the thread/ of the screw. 120 X 3f — 377f cir- 
cumference, and — — - = 377 7 , ratio, Ant. 

200. There is a screw, whose threads are ^ of an inch 
asunder; if it be turned by a lever 10 feet long, what weighs 
will be balanced by 120 pounds power? Ant. 30171 pounds. 

201. There is a machine, in which the power moves over 
10 feet, while the weight is raised 1 inch; what is the 
power of that machine, that is, what is the ratio of the 
weight to the power ? Am. 120. 

202. A man put 20 apples into a wine gallon measure, 
which was afterwards filled by pouring in 1 quart of water; 
required the contents of the apples in cubic inches. 

Ant. 1 73 1- inches. 

203. A rough stone was put into a vessel, whose capaci- 
ty was 14 wine quarts, which was afterwards filled with 2J 
quarts of water; what was the cubic content of the stone? 

Ant. 6C4| inches. 



FORMS OF NOTES, BONDS, RE- 
CEIPTS, AND ORDERS. 



NOTES. 

No. I. * 

Ovpnican, Sept. 17, 1802. 

For value received, I promise to pay to Oliver Bountiful, 
or order, sixty-three dollars fifty-four cents, on demand, with 
interest after three months. William Tkustyi ■ 

Attett, Timothy Testimony. 

No. II. 

Bitfort,Sep<. 17, lEOl 

For value received, I promise to pay to O. R-, or bearer, 

' dollars cents, three months after date. 

FfcTEn Pencil. 



, Cookie 



HO taun or son*. 

Wo. III. 

Jh too Person*. 

Arisn,8q*.n,lM«. 
For value received, we, jointly and severally, promise n 
pay to C. D., or order, ■ dollars ■ cents, on 

demand, with interest Alden Faithful. 

Attett, Constance Adley. James Fairfacc. 

Observations. 

1. No note is negotiable unless the words "cr order," other- 
wise \* or bearer," be inserted in it 

2. If the note be written to pay him " or order," (No. t) 
then Oliver Bountiful may endorse this note, that is, write 
his name on the backside, and sell it to A, B, C, or whom 
he pleases. Then A, who buys the note, calls oo William 
Trusty for payment, and if he neglects, -or is nnable to pay, 
A may recover it of the endorser. 

3. If a note be written to pay him " or bearer," (No. II.) 
then any person, who holds the note, may sue and recover the 
same of Peter Pencil. 

4. The rate of interest, established by law, being nx per 
cent, per anman, it becomes unnecessary, in writing notes, to 
mention the rate of interest; it is sufficient to write them 
for the payment of such a sum, with interest, for it will be 
understood legal interest, which is six per cent 

5. All notes are either payable on demand, or at the ex- 
piration of a certain term of time agreed upon by the parties, 
and mentioned in the note, as three months, a year, &c. 

6. If a bond or note mention no time of payment, it is 
always on demand, whether the words "on demand" be 
expressed or not 

7. All notes, payable at a certain time, are on interest as 
soon as they become due, though in such notes there be no 
mention made of interest. 

This rule Is founded on the principle, that every man 
ought to receive his money when due, and that the non- 
payment of it at that time is an injury to him. The law, 
therefore, to do him justice, allows him interest from the 
time the money becomes due, as a rou pens&tion for ibo 
injury. 

8. Upon the same principle, a note, payW" on demand, 
without any mention made of interest, is oa interest after a 
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demand of payment, for upon demand such notes imme- 
diately become due. 

9. If a note be given for a specific article, as rye, payable 
in one, two, or three months, or in any certain time, and the 
signer of such note suiters the time to ellipse without de- 
livering such article, the holder of the note will not be 
obliged to take the article afterwards, but may demand and 
recover the value of it in money. 



BONDS. 

A Bond, with a Condition, /torn one to another. 

Know all men by these presents, that I, C. D. of, &c, irr 
the county of, &c, am held and firmly bound to E. F-, of, 
&c, in two hundred dollars, to be paid to the said Ev F., or 
his certain attorney, his executors, administrators, or assigns, 
to which payment, well and truly to be made, I bind myself, 
my heirs, executors and administrators, firmly by these 
presents. Sealed with my seal. Dated the eleventh day of 

, in the year of our Lord one thousand eight bun' 

dred and two. 

The Condition of this obligation is such, that, if the above- 
bound C. D., hie heirs, executors, or administrators, do and 
shall well and truly pay, or cause to be paid, unto the above- 
named E. F-, his executors, administrators, or assigns, the 
full sum of two hundred dollars, with legal interest for 
the same, on or before the eleventh day of next en- 
suing the date hereof, — then this obligation to be void, or 
otherwise to remain in full force and virtue. 

Signed, &c. 

A Condition of a Counter Bond, or Bond of Indemnity, where 
one man becomes bound/or another. 
The condition of this obligation is such, that whereas the 
above-named A. B., nt the special instance and lequest, and 
for the only proper debt of the above-bound C. i>., together 
with the said C. D., is, and by one bond or obligation bear- 
ing equal date with the obligation above- written, held and 

firmly bound unto E. F., of, &c, in the penal sum of 

dollars, conditioned for the payment of the sum of, &c., with 
legal interest for the same, on the day of — — — 
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next ensuing the date of the and in put recited obligating 
as in and bj the said in part recited bond, with the conditio* 
thereunder written, may more fully appear ; — if, therefore, the 
said C. D-, hii heirs, executors, or administrators, do and 
shall well and truly pay, or cause to be paid, unto the said 
K. F., hii es&Tutors, administrators, or assigns, the said svm 

of, &c, with legal interest of the same, on the said ■ 

day of, &c, next ensuing the date of the said in part re- 
cited obligation, accordirg to the true intent and meaning, 
and in full discharge and satisfaction of the said in part re- 
cited bond or obligation, — then, &c. — otherwise, &c. 

Note. The principal difference between a note and a 
bond is, that the latter is an instrument of more solemnity, 
being given under seal. Also, a note may be controlled by 
a special agreement, different from the note, whereas, in case 
of a bond, no special agreement can in the least control 
what appears to nave been the intention of the parties-, aa 
Kpreswd by the words in the condition of the bond. 



RECEIPTS. 

Silgriewea, B«pt- IS, 1302. 

Received from Mr. Durance Adley ten dollars in full 
of aH accounts. Ohvand Constance. 

Sllgrievta, Sep!. 19, lflOt 

Received of Mr. Okvand Constance five dollars in full 
at all accounts. Durance Adlei. 

Receipt for Money received on a Note. 

site™™, Sept. 19, laoz. 
Received of Mr. Simpson Eastly (by the hand of Tlnis 
Tbtott) sixteen dollars twenty-five cents, which is en- 
dorsed on his note of June 3, 1803. 

Peter Cheehful. 

A Receipt for Money receded on Account. 

Silgrfevra, Sept. 19, tSOS. 

Received of Mr. Orand Landikx fifty dollars on ac- 
count, Eidro Slaoelit. 
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Receipt for Money received for another Perton. 

Salem, Aug. 10, 18*7. 

Received from P. C. one hundred dollars for account of 
J. B. Eli Truman. 

Receipt for Interest dot on a Note. 

Ambent, July 6, 1827. 

Received of I. S. thirty dollars, in full of one year's in- 
terest of $500, due to me on the day of — — 

last, on note from the said I. S. Solomon Ghat. 

Receipt for Money paid before it becomet due. 



year's rent of my farm, leased to the said T. Z., ending the 
first day of April next, 1828. Honestus Jambs. 



There is a distinction between receipts given in 

M accounts, and others in full of all demands. The 

former cut off accounts only ; the latter cut off not only ac- 
counts, but all obligations and right of action. 



ftto T 
of all a 



ORDERS, 

Archilnle, Sspi. 9, ISOfl. 

Mr. Stephen Burgess. For valttc received, pay to A. 
B.] or order, ten dollars, and place the same to my account. 
Samuel Skinner, 

Piushureh, Sept. 9, URL 
Mr- James Rorottom. Please to deliver Mr. L. D. such 
goods as he may call for, not exceeding the sum of twenty- 
five dollars, and place the same to the account of your 
humble servant, Nicholas Reubens. 



BOOE-1IEBPING. 

It is necessary that every man should hare some regular, 
uniform method of keeping his accounts. What this method 
shall be, the law does not prescribe ; but, in cases of dis- 
pute, it requires that the book, or that on which the charges 
were originally made, be produced in open court, when bt 
wilt be required tc answer to the following question* : — 
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